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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A, General 


DYNAMIC FLOW RESISTANCE FOR HYDRO- 
LOGIC SIMULATION 

Agricultural Research Service, Columbia, MO. 
North Central Region. 

For primary bibliographic entry see Field 2J. 
W85-03785 


LAKE DEVELOPMENT IN THE BOREAL 
PEATLANDS OF SOUTHEASTERN LABRA- 
DOR, CANAD. 
Minnesota Univ., Minneapolis. Limnological Re- 
fee promanytiblligraghlc Field 2H 

or entry see ; 
was03842 


QUANTITATIVE PRECIPITATION FORECAST 
Li — USE IN HYDROLOGIC 


’ 
National Weather Service, Silver Spring, MD. 
Office of Hydrology 
K.P. Georgakakos, and M. D. Hudlow. 
Bulletin of the American Meteorological — 
Vol. 65, No. 11, p 1186-1200, November, 1984. 6 
Fig, 1 Tab, 47 Re 


Descriptors: *Weather forecasting, *Precipitation, 
*Hydrologic models, Spatial distribution, Tempo- 
ral distribution, Forecasting. 


Current operational rainfall pa. approaches 
are examined in this paper from the viewpoint of 
potential use in support of various hydrologic fore- 
casting applications. A relatively new approach, 
which is designed specifically for use in watershed 
png dor presented. This approach is a coupled 
h links a precipitation model with 
streamflow models. Future directions in the area of 
more effective use of quantitative precipitation 
forecast (QPF) information in hydrologic forecast- 
ing are discussed. S ly, avenues are sug- 
gested for more effectively integrating or numeri- 
cally coupling the hydrological and meteorological 
computer resources, data bases, and model compu- 
tations. Such linking of systems and procedures is 
important if we hope to achieve a comprehensive 
guides takin e solution to the Losscinets 
ee oe especially for small scale appli- 
as the identification and prediction of 
flash f hea Future plans for linking systems 
should consider the new technology that is avail- 
able for providing and using rainfall observations 
automated in situ sensors and remote sensors. 


(Baker-IV1) 
W85-03864 


JORDAN AND MOUNT SIMON-HINCKLEY 
AQUIFERS, TWIN CITIES METROPOLITAN 


MINNESOTA, 1971-80, 
Geological Survey, St. Paul, MN. Water Re- 
so 


urces Div. 
For primary bibliographic entry see Field 2F. 
W85-03946 


STATISTICAL ANALYSIS OF CROP YIELD- 
SOIL WATER RELATIONSHIPS IN HETERO- 
a SOIL UNDER TRICKLE IRRIGA- 
Agricultural Research Organization, Bet-Dagan 
(Israel). Volcani Center. 

D. Russo. 

Soil Science Society of America Journal, Vol. 48, 
No. 6, p 1402-1410, November/December, 1984. 8 
Fig, 4 Tab, 18 Ref. 


Descriptors: *Crop yield, *Statistical analysis, 
*Soil water, *Trickle irrigation, Soil water pres- 
sure, Saline soils, Kriging, Spatial variability, Soil 
hydraulic properties. 

Conventional statistical analysis and spatial struc- 
ture analysis are used to investigate the field spatial 


variability in soil water pressure (P), salinity (EC), 
and crop yield obtained under trickle irrigation. 
Also, the e of these variables on the 
variable soil hydraulic 


EC, whieh in tury, ae responsible for < 23% of 


‘tre comidered. Field spt mons 
between 


properties. ariograms : 
were used to calculate kriging estimates of perti- 
nent properties, which in turn, were used for two 
subsequent analyses. In the first analysis, krions 
estimates obtained for a square domain mo 
quer Ge elie Olid aka aera 
correlation between different properties at differ- 
ent parts in the field. In some parts of the field 
variability in Ks and alpha was responsible for 
about 90% of the variabilities in both P and EC, 
which in turn, were ible for about 90% of 
the variability in Y. In the second analysis, kriging 
estimates of Y, P and EC obtained for regions in 
the field which are associated with a constant 
saturated zone in the vicinity of the trickle emitter 
Ce Seae et & eee vee, Gar eevee Se 
dependence of Y on P and on EC. In regions 
which were associated with relatively small values 
of the radius of the saturated zone, the variability 
responsible for > 0.8 of the 
variability of Y. In regions which were associated 
with relatively large values of the radius of the 
saturated zone and a relatively large leached zone, 
it was not soil water — or salinity but other 
factors that most influenced yield. (Moore-IVI) 
W85-03966 


MODELING SUBSURFACE STORMFLOW ON 
STEEPLY SLOPING FORESTED WATER- 


Kentucky Fair Tax Coalition, Lovely, KY. Water 
Research Office 


P. G. Sloan, and I. D. Moore. 

Water Resources Research, Vol. 20, No. 12, P 
1815-1822, December, 1984. 5 Fig, 1 Tab, 32 Ref. 
Dept. of the Interior project A-085-KY. 


Descriptors: *Storm seepage, *Mathematical 
models, *Forest watersheds, Slopes, ony, Td 
models, Simulation, Finite element models, Kin 
matic wave models, Storage-discharge models. 


Five mathematical models for predicting subsur- 
face flow were compared to discharge measure- 
ments made by Hewlett and Hibbert (J. Geophys. 
Res., 68(4), 1081. 1087, 1963) on a uniform sloping 
soil trough at the Coweeta Hydrologic Laborato- 

ry. The models included one- and two-dimensional 
finite element models based on the Richards equa- 
tion, a kinematic wave model, and two simple 
ee ae models based on the kinematic 
wave and Boussinesq assumptions. The simple 
models simulated the aiueuinee response and 
water table positions as well as the more complex 
models based on the Richards equation and were 
much more economical to use from the point of 
view of computational costs. Such models have 
features that would allow them to be incorporated 
into more complex watershed models, thus placing 
hydrologic prediction on a more physically correct 
and less empirical footing. (Author’s abstract) 
W85-03987 


MODELING PERSISTENCE IN HYDROLOGI- 
CAL TIME SERIES USING FRACTIONAL DIF- 
FERENCING, 

Institute of Hydrology, Wallingford (England). 

J. R. M. Hosking. 

Water Recuee Research, Vol. 20, No. 12, P 
1898-1908, December, 1984. 6 Fig, 4 Tab, 39 Ref. 


Descriptors: *Hydrologic models, *Streamflow, 
Temperature effects, Time series analysis, Mathe- 
matical studies, Simulation, Model studies. 


Some fundamental properties of fractionally differ- 
enced autoregressive integrated moving average 


(ARIMA) time series model processes are > 
ed. Methods of simulating these processes are de- 
scribed. Estimation of the parameters of fractional- 
ly differenced ARIMA models is discussed, and an 
approximate maximum likelihood method is pro- 
: = methodology is illustrated by fitting 
tactionally differenced models to time series of 
streamflows and annual temperatures. The practi- 
cal applicability of fractionally differenced 
ARIMA models is enhanced by the pee of 
an approximate likelihood — for 
estimation of the model parameters; the 
ives results very close to those of exact maximum 
fikelthood, but with a considerable saving in com- 
putation time. Possible extensions of the models 
include models with rege marginal distribu- 
tions. Seasonality be rated into 
ARIMA models a Sy rs inclusion of a fractional 
seasonal difference in operator. Multivariate frac- 
tionally differenced ARIMA models may be de- 
fined by combining fractional differencing, possi- 
bly of different orders, applied to each univariate 
series, and a multivariate ARMA model to de- 


W85-03996 


METHOD OF CALCULATING LOCAL HEAT 
AND MOISTURE TRANSFER IN THE WATER 
BODY-ATMOSPHERE SYSTEM, 

G. N. Panin. 

Water Resources, Vol. 10, No. 3, p 315-324, July- 
August, 1983. 6 Fig, 1 Tab, 28 Ref. Translated 
= Vodnye Resursy, No. 4, p 3-12, July-August, 


Descriptors: *Heat transfer, *Moisture transfer, 
*Atmosphere, *Surface waters, Mathematical 
equations, Evaporation, Vertical transfer. 


Heat and moisture transfer between a water body 
and the atmosphere determines to a considerable 
extent the dynamic, thermal, and moisture regime 
of the lower atmosphere and is almost completely 
responsible for the thermal regime of the water 
body. Thus, the success of solving problems relat- 
ed both to an investigation of processes within the 
water body and to management of water resources 
depends on knowing processes of heat and mois- 
ture transfer in the water body-atmosphere system. 
An important place is occupied by a study of the 
regularities of transfer and its dence on deter- 
mining factors and an investigation of the possibili- 
ties of determining the characteristics of transfer 
between the water body and atmosphere on the 
basis of using standard hydrometeorological infor- 
mation. A method of calculating the characteristics 
of heat and moisture transfer between a water 
body and the atmosphere on the basis of using 
pe on nae or peemcnt: el information for the 
case of a stratified atmosphere is presented. (Baker- 
IV] 

W85-04115 


CALCULATION OF WATER EXCHANGE BE- 
TWEEN BODIES OF WATER WITH SPECIAL 
REFERENCE TO THE KERCH STRAIT, 
A. E. Naumov. 

Water Resources, Vol. 10, No. 4, p 324-329, July- 
August, 1983. 2 Fig, 2 Tab, 9 Ref. Translated from 
bn wag Resursy, No. 4, p 13-18, July-August, 
198. 


Descriptors: *Water exchange, *Kerch Strait, 
*Azov Sea, *USSR, Straits, Water resources de- 
velopment, Water management. 


A relaible water-management substantiation of the 
water-resources utilization projects being devel- 
oped requires a thorough inv tion of the inter- 
action of the components of water balance, 
which govern the hydrological and hydrochemical 
regimes of river and sea waters. River inflow, 
evaporaton, precipitation, and water exchange be- 
tween water bodies constantly change, but there 
exists a certain time interval within which the 
regime of the water body can be considered close 
to steady-state. An attempt is made to develop a 
practical method of lating water exchange in 
straits, making it possible to investigate the interac- 
tion of the main water balance components. A 





Field 2—WATER CYCLE 
Group 2A—General 


special feature of the proposed method is that it 
it possible to relate jointly the freshwater 
cae fae ee See ioe 


‘an ep is taken seal to one month. 
selected value of the calculated interval 
i account the dynamics of the 


Water Seoni, Vol. 10, No. 6, p 525-531, No- 
vember-December, 1983. 2 Fig, 1 Tab, 13 Ref. 
Translated from Vodnye Resursy, No. 6, p 41-20, 
November-December, 1983. 


Descri *Runoff, *Drainage basins, *Hydrolo- 
cee Powe Drainage, Erosion, oon 





drologic investigations are very im- 
on = solving such an a as the 
determination of causes and c ter changes in 
the ange. + he as a result of anthropogenic 
alterations of . At the current state of 


discharges is distinctly expressed in the middle part 
the forest zone. A somewhat different relation is 
observed in the north of the forest zone, where 
comparatively small treeless tracts are usually sur- 
rounded by a forest and cloudy weather jomi- 
in the spring. River channels and flood- 
and steep slopes adjacent to them serve as 
= bulk of the moe 
in summer- vole ‘ge oe 

in surface in this period Pa dees 
pate in ff formation, since isso on preciptation is 
i by soils and iiey. tn cet Floodp! have 


pn on ope pe 
and the danger of soil erosion arises. The 
lays an especially great role in the for- 
mation of not only the rainwater runoff but also 
spring flood. (Baker-IVI) 
W85-04142 


MODERN METHODS OF HYDROLOGIC 
yy 

E. G. Popo’ 

Water Tecan Vol. 10, No. 6, p 532-536, No- 
vember-December, 1983. 4 Ref. Translated from 


Vodnye Resursy, No. 6, p 51-56, November-De- 
cember, 1983. 


Descriptors: *Forecasting, *Runoff forecasting, 
*Ice, *Hydrology, Model studies, Hydrologic 
models, Computers, Floods, Meltwater, Mathmati- 
cal models, Ice formation, Ice breakup. 


A tg forecast represents a real-time pre- 
calculation of the characteristics of the water or 
ice regime based on a of the regularities 
of the set ate ee of processes determinin; 
given phenomenon under 

conditions. The use of e 


nom eeelanln dake ao wale iain 
feeding source. Long-range forecasts of the season- 
al meltwater runoff of flatland and mountain rivers 
are based on empirically established relations be- 
tween runoff and water equivalent and characteris- 
tics of the water absorbing capacity of the river 
basins. A considerably more difficult problem is 
the long range forecast of the maximum discharges 
and stages of the spring flood. Quarterly and 


monthly runoff forecasts in the summer-fall and 
winter low-streamflow periods are based on the 
regularities of depletion of water storage in river 
basins. Long-range ice forecasts are based on the 
use of the correlations between the time of appear- 
ance of ice, freezeup, and breakup of rivers and 
reservoirs and certain characteristics of meteoro- 
~oe processes. Short-range ice forecasts are 

on regularities of heat transfer with the 
pd use of short-range weather forecasts. (Baker- 


IVI) 
W85-04143 


PROCEDURE FOR boper ye 
AND 


. ibbs. 
Advances in Water Resources, Vol. 6, No. 4, 
240-248, December, 1983. 4 Fig, 4 Tab, 9 Ref. 
DOE contract DE-AC06-76RLO 1830. 


Descriptors: *Stochastic process, *Convection, 
*Mathematical studies, Hydrological models, Ve- 
locity, Flow, Differential equations, Finite differ- 
ence equations. 


The concentration of a substance moving in a 
stochastic flow field under certain conditions is 
described by the stochastic convection equation. 
The true, but unknown, velocity field is assumed to 
be one member of an ensemble of velocity fields. It 
is assumed that, through appropriate statistical 
analysis, an estimate of the mean velocity field is 
ilable, as is a of the uncertainty of the 
estimate in the form of a covariance. A numerical 
method is described for solving the two-dimension- 
al stochastic convection equation. The method 
consists of replacing the differential equation by a 
system of finite difference equations whose solu- 
tion is the mean concentration at discrete points in 
time and space. The variance of concentration can 
then be calculated. The model is called SCAT 
(stochastic approach to transport). An example is 
given for which an approximate analytical solution 
and its variance is known; the numerical method is 
applied to the example and results compared to the 
approximate analytical solution and variance. The 
results show no evidence of instability. The tech- 
nique can be used with finite element methods as 
pm as the ~~ matrix remains relatively 
. (Moore- 
85-04159 





DIFFUSION-CONVECTION PROBLEMS 
USING BOUNDARY 

Southampton Univ. (England). Computational Me- 
chanics Inst. 

C. A. Brebbia, and P. Skerget. 

Advances in Water Resources, Vol. 7, No. 2, p 50- 
57, June, 1984. 13 Fig, 9 Ref. 


Descriptors: *Boundary conditions, *Diffusion, 
—- Sediment transport, Solute transport, 
low. 


The boundary element ee is applied to 
solve steady and time d dent transport prob- 
lems governed by the diffusion-convection equa- 
tion. The starting integrating equations for the 
waeien are obtained using Nes ge residual 
techniques in time and space. A space dependent 
fundamental solution is applied for steady state 
problems and a time and space dependt one is used 
to solve time dependent problems. These funda- 
mental solutions introduce singularities in the prob- 
lem which can be dealt with using numerical and 
analytical techniques described. The formulation is 
implemented for higher order elements, quadratic 
in space and linear on time. Results are compared 
against those presented by other studies or against 
known analytical solutions and their agreement 
demonstrates the validity of the present approach. 
The method can be extended to solve a range of 
— material problems which can be linear- 


rrp § the Kirchhoff transform. (Baker-IVI) 
W85-041 


UNSTEADY FLOW TO A DITCH FROM A 
SEMI-CONFINED AND LEAKY AQUIFER, 


Ahmadu Bello Univ., Zaria (Nigeria). Dept. of 
Water Resources and Environmental Engineering. 
S. Mustafa. 

Advances in Water Resources, Vol. 7, No. 2, p 81- 
84, June, 1984. 3 Fig, 5 Ref, 1 Append. 


Descriptors: *Unsteady flow, *Mathematical - 
tions, *Leaky aquifers, Confined aquifers, Ditches, 
ae relations, kage, Re- 
charge. 


Previous unsteady flow problems involving flow 
into a ditch have not treated the case of a | e 
or recharge situation in the aquifer. An unsteady 
state solution by Fourier series is presented for 
flow to a ditch from a semi-confined and finite 
aquifer with leakage in the form of recharge or 
evaporation. In the probem studied, an aquifer is 
bounded by a recharge source at the right side and 
a ditch at the left end. The lower impervious 
boundary is horizontal, and the water levels in the 
source and ditch remain constant. The solution 
was com with that obtained by the Laplace 
method. (Moore-IVI) 

W85-04164 


EFFECT OF ANISOTROPY AND GROUND- 
WATER SYSTEM GEOMETRY ON SEEPAGE 
THROUGH LAKEBEDS; 1. ANALOG AND DI- 
MENSIONAL ANALYSIS, 

Minnesota Univ., Minneapolis. Dept. of Geology 
and Geophysics. 

For primary bibliographic entry see Field 2F. 
W85-04275 


EFFECT OF ANISOTROPY AND GROUND- 
WATER SYSTEM GEOMETRY ON SEEPAGE 
THROUGH LAKEBEDS; 2. NUMERICAL SIM- 
ULATION ANALYSIS, 

— Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 2F. 
W85-04276 


DRAINAGE DENSITY IN RELATION TO PRE- 
CIPITATION INTENSITY IN THE U.S.A., 

State Univ. of New York at Buffalo. Dept. of 
Geography. 

A. D. Abrahams, and J. J. Ponczyns 

Journal of Hydrology, Vol. 75, No. V4, p 383-388, 

1984/1985. 3 Fig, 20 Ref. 


Descriptors: *Drainage density, *Rainfall intensity, 
*Precipitation, Runoff, Vegetation, Soil cover, To- 
pography. 


Drainage density (D), defined as the total length of 
channel per unit area, is a useful measure of the 
topographic texture or linear scale of landforms in 
fluviaily. eroded landscapes. As such, it has been 
widely employed to characterize landscapes and 
predict runoff properties. An analysis of data from 
62 different areas scattered across the nonglaciated 
conterminous USA indicates that the relationship 
between drainage density (D) and precipitation 
intensity (PI) is inverse, at least where PI > 
50mm/24 hr. This inverse relationship is consistent 
with the direct relationship between PI and mean 
annual precipitation (PM) and the inverse relation- 
ship between D and PM. Drainage density varies 
directly with PI and PM via runoff intensity and 
inversely with these precipitation variables via the 
vegetation and soil cover. Previous studies of the 
relationship between D and PI either held PM 
constant or adjusted for differences in PM. Be- 
cause the vegetation and soil cover are closely 
related to PM, these studies may have inadvertent- 
ly controlled for differences in the vegetation and 
soil cover. The effect of PI on D was predominant- 
ly through runoff intensity, so that D was found to 
vary directly with PI. (Moore-IVI) 

W85-04285 


2B. Precipitation 


ESTIMATING PRECIPITATION IN MOUN- 
TAINOUS REGIONS, 





Agricultural Research Service, Tucson, AZ. 

Lg yobs Watershed Research Center. 

Journal of Hy draulic Engineering, Vol. 110, No. 

ae 1859-1863, December, 1984. 3 Fig, 1 Tab, 8 
ef. 


Descriptors: *Precipitation, *Mountains, * Arizona, 
Rainfall distribution, Seasonal variation, Estimat- 
ing, Weather, Elevation, Mathematical equations, 
Estimating equations. 


There is a need for a coordinated effort to develop 
more generalized methods of estimating annual and 
seasonal precipitation in mountainous areas. Data 
were used to analyze annual and seasonal precipita- 
tion-elevation eee | in Arizona. The study 
indicated a strong linear correlation between pre- 
cipitation and elevation, and an equally strong 
indication of excess and deficit stations at similar 
oar a The excess stations are all located in 
tral Arizona. The deficit stations are mostly 
pe of the Mogollon Rim, in northeastern Arizo- 
na. A breakdown between winter precipitation and 
summer rainfall indicates that the slopes of the 
linear regressions for summer rainfall are almost 
parallel, whereas the linear regressions for winter 
precipitation diverge. In the summer, strong surges 
of moist tropical air push into and across Arizona 
from the Southwest. Tropical moisture can move 
into Arizona in the winter as well, but most events 
in the drier northeastern part of the state are the 
result of frontal systems from the Northwest with 
relatively dry air. This may explain the parallel 
slopes in the summer and the divergent slopes in 
= winter. There is no significant correlation be- 
recipitation and elevation for winter storms 
5 “def cit stations. Simple linear regressions for 
rere and annual precipitation-elevation rela- 
oe te are shown. (Baker-IV 
W35-057 


SECULAR VARIATIONS IN STREAMFLOW IN 
THE WESTERN UNITED STATES, 
— Univ., Tucson. Lab. of Tree-Ring Re- 


For poee'g bibliographic entry see Field 2E. 
W85-0384 


QUANTITATIVE ESTIMATES OF THE 
+ ae OF LAKE MICHIGAN ON SNOW- 
Chicago Univ., IL. Dept. of Geophysical Sciences. 
R. R. Braham, Jr, and M. J. Dungey. 

Journal of Climate and Applied Meteorology, Vol. 
23, No. 6, p 940-949, 1984. 13 Fig, 1 Tab, 11 Ref. 


Descriptors: *Snowfall, *Temperature effects, 
*Lake Michigan, *Wisconsin, *Lake-effect snow- 
fall, Climatology, Meteorology, Snowbelt. 


The contribution of lake-effect snow to total snow- 
fall along the lee shore of Lake Michigan has been 
shown to have increased substantially during the 
period from about 1930 through 1970s. The t most 
probable cause for this is the decrease in average 
winter temperatures that occurred during this same 
time interval. Since December and January are the 
months of greatest lake-effect snow, the average 
December-January temperatures at Muskegon, 
Michigan and Madison, Wisconsin were plotted. 
Superimposed on the values of temperatures for 
individual winters is a seven season Gaussian 
smoothed curve which suppresses some of the year 
to year variability. The very high correlation coef- 
ficient between unsmoothed two-month tempera- 
ture means at the two stations shows that, on 
average, larger-scale atmospheric conditions are 
virtually identical at these two stations during 
winter months. However, the average December- 
January temperature at Muskegon is 3-4 C warmer 
than that at Madison. Most of this difference can 
be attributed to the presence of Lake Michigan. 
Since the 1930’s both areas have experienced about 
a 3-4 C drop in winter temperatures. In an effort to 
relate the amount of snowfall downwind of the 
lake to the temperatures of air before it crossed the 
lake, January air temperatures were compared at 
three stations in Wisconsin with January snowfall 
at three snowbelt stations in Lower Michigan. 
There was a strong inverse relation between 


Prag mean temperatures in the air u 

Michigan and monthly mean snowfall —< 
the pears 09 shore. Januaries with colder mean 
temperatures in Wisconsin are Januaries with heav- 
ier snowfall in the Lower Michigan snowbelt. 
(Baker-IVI) 
W85-03846 


IDENTIFICATION OF 10- TO 20- YEAR TEM- 
PERATURE AND PRECIPITATION FLUCTUA- 
TIONS IN THE CONTIGUOUS UNITED 
STATES, 
National Climatic Center, Asheville, NC. 
T. R. Karl, and W. E. Riebsame. 
Journal of Climate and Applied Meteorology, Vol. 
23,-No. 6, p 950-966, 1984. 22 Fig, 5 Tab, 18 Ref. 
NOAA contract NA82AA-H-00062, DOE con- 
tract DE-ACO2-83ER60162. 
po ser tors: *Climatology, *United States, 
a, Temperature effects, Precipita- 
ie all distribution. 
Efforts were made to determine if the recent (1931- 
1982) United States climate record exhibits fluctua- 
tions of s it scope and magnitude to be useful 
in a complement of retrospective, empirical studies 
of climate impacts. The search for fluctuations was 
Cees Sere we ney Sale ee oen 
in which the climate within an epoch was terminat 
ed by a rather sharp transition to another epoch 
with a climate unlike the previous h. Climate 
fluctuations were found to occur during all seasons 
of the year, but the greatest temperature climate 
fluctuations have occurred during the summer, fol- 
lowed by lesser fluctuations in winter, and the 
transitional seasons. Rather sharp transitions of cli- 
mate fluctuations of opposite sign have been identi- 
fied. Such would prove important, not only to 
CLIMPAX (the Climate Impacts, P tion and 
Adjustment Experiment), but to the practical inter- 
pretation of large-scale climate change. One of the 
more ominous scenarios of a carbon dioxide in- 
duced climate change is increased temperature and 
decreased precipitation in the Great . Exam- 
ples of this type of climate fluctuation have been 
identified for the spring and summer for several 
different areas and times in the Great Plains. Cli- 
mate fluctuations of 10-20 years duration for tem- 
perature, with no si t climate fluctuation for 
recipitation, and vice versa, have also been identi- 
ied. (Baker- 
W85-03847 


PALMER DROUGHT SEVERITY INDEX: LIM- 

ITATIONS AND ASSUMPTIONS, 

Geological Survey, Reston, VA. 

W. M. Alley. 

Journal of Climate and Applied Meteorology, Vol. 

es 7, p 1100-1109, July, 1984. 3 Fig, 3 Tab, 30 
ef. 


Descriptors: *Drought, *Palmer Drought Severity 
Index, *Evaluation, Climatology, Data collections. 


The structure of the Palmer eg Severity 
Index (PDSI) is examined. The PDSI addresses 
two of the most elusive properties of droughts: 
their intensity and beginning and ending times. 
ee the index uses rather arbitrary rules 

uantifying these properties. In addition, the 
po lology used to normalize the values of the 
PDSI is based on very limited comparisons and is 
only weakly justified on a physical or statistical 
basis. Under certain conditions, the PDSI values 
are very sensitive to the criteria for ending an 
established drought. In addition, precipitation 
during a month can have a large effect on the 
PDSI values for several previous months. The 
conditional distribution of the PDSI given the 
value for the previous month may often be bimod- 
al. Thus, conventional time series models may be 
quite limited in their ability to capture the stochas- 
tic properties of the index. Published values of the 
PDSI are widely used, but many of the limitations 
of the index are noted in this paper. Additonal 
wD into drought indexes is necessary. (Baker- 
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WATER CYCLE—Field 2 
Precipitation—Group 2B 


SOME STATISTICS OF INSTANTANEOUS 
PRECIPITATION, 

Illinois State Water Survey Div., Champaign. 

D. M. A. Jones, and W. M. Wendland. 

Journal of Climate and Applied Meteorology, Vol. 
23, No. Le 4 1273-1285, + cvearamy 1984. 15 Fig, 8 
Tab, 10 USAF grant 19628-82-K-0012. 


Descriptors: *Instantaneous precipitation, *Statisti- 
cal analysis, Precipitation distribution, Rainfall in- 
tensity, Precipitation, Rainfall, Climatology. 


Data was gathered in an effort to provide an 
internati data base of near-instantaneous pre- 
cipitation rate measurements in mesonetworks in 
various climatic regions. Simultaneously, an inves- 
tigation was made of the correlation between near- 
instantaneous point | penne rates at adjacent 
sites as a function o distance from the 


northeastern 
Hawaii. These data were analyzed for line aver- 
ages of the percent frequency of occurrence of the 
exceedance of sel itation i 
tensities. The decay in correlation 
the precipitation intensity at sites at varying dis- 
tances from the reference site was found to be a 
function of climate region and the type of precipi- 
tation: showery or continuous. Showery rains are 
essentially uncorrelated about 12 km from the ref- 
erence site while continuous rain exhibits no corre- 
lation beyond about 50 km. (Baker-IVI) 
W85-03850 


QUANTITATIVE PRECIPITATION FORECAST 
FO) 


Jona, FOR USE IN HYDROLOGIC 


National Weather Service, Silver Spring, MD. 
Office of Hydrology. 

For primary bibliographic entry see Field 2A. 
W85-03864 


LOW-FLOW TRANSPORT MODELS FOR 
CONSERVATIVE AND SORBED SOLUTES - 
UVAS CREEK STUDIES, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

A. P. Jackman, R. A. Walters, and V. C. Kennedy. 
Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water- Resources 
Investigations Report 84-4041, 1984. 82 p, 11 Fig, 4 
Tab, 17 Ref. 


Descriptors: *Path of pollutants, *Mathematical 
models, Strontium, Chloride, *Low flow transport 
models, *Adsorption, Environmental tracers, 
Streams, *Solute transport, Model studies, Uvas 
Creek, Santa Clara County, *California. 


Models describing low-flow transport of conserva- 
tive (nonreactive) and reactive solutes, which 
adsorb on the streambed, are developed and tested. 
Temporary storage within the bed plays an impor- 
tant role in solute movement. different 
models of bed-storage processes are developed for 
conservative solutes. One model assumes the bed is 
a well-mixed, nondiffusing, nonreacting zone. 
Solute flux into the bed is then proportional to the 
difference between stream and bed-solute concen- 
trations. A second model assumes that solute is 
transported within the bed by a vertical diffusion 
process. The bed-solute concentration, which 
matches the stream concentration at the interface, 
varies with depth in the bed according to Fick’s 
law. A third model assumes convection in the 
downstream direction occurs in certain parts of the 
bed, while the mechanism of the first model func- 
tions elsewhere. Storage of absorbing species is 
assumed to occur by equilibrium adsorption within 
streambed particles. Uptake rate is described by an 
intraparticle diffusion process. Model equations 
were solved using finite element n 

ote, Model wee casted wang des from 5 2 
hour injection of conservative chloride and 

tive Sr ions at Uvas Creek near Morgan 
California. All models predict well except for some 
overestimation by the adsorption model during 
dieaway. (USGS) 

W85-03948 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


NUMERICAL PREDICTION OF THE HEAVY 
RAINFALL VORTEX OVER EASTERN ASIA 
MONSOON REGION, 

Centre for Medium Range Weather 


‘orecasts, Reading 
S.-J. Chen, and L. Dell’ ‘ 
Journal of the Meteorological Society of SS =a 
Vol. 62, No. 5, p 730-747, October, 1984. 17 Fi 
24 Ref. 


: *Rainfall, *Monsoons, *Weather fore- 
casting *Asia, Forecasting, Prediction, Tibet Pla- 
teau, Weather. 


A series of numerical forecasts was carried out to 
investigate a heavy rainfall event over the mon- 
soon region of Eastern Asia which was caused by a 
vortex formed over the Tibet Plateau during 
Summer. The ECMWF global grid point model 
was able to predict the vortex four days in ad- 
vance. The importance of the moist processes in 
the development of the vortex was investigated by 
comparing the results from a moist and a dry 
(without ‘Latent heat) version of the model. The 
low level jet associated with the vortex and the 
upper level easterlies are more active when the 
latent heat is included in the model. The ECMWF 
limited area model with resolution 0.5 degrees of 
latitude and longitude was used in order to obtain a 
more accurate and detailed forecast. Some inter- 
mediate scale disturbances were predicted over the 
ee ee eee 
and observations. This result is significant for the 
problem of numerical weather prediction over the 
Asian Continent. (Baker-IVI) 
W85-04022 


MOISTURE BUDGET DURING THE 1978-79 
SOUTHERN HEMISPHERE SUMMER MON- 
SOON, 

Hawaii Univ., Honolulu. Dept. of Meteorology. 
S. M. Lubis, and T. Murakami. 

8 Fig, 9 Ref. NOAA grant ATM- 8206350-A01. 


*Moisture, *Southern 
Australia, Pacific 


: *Monsoons, 


lyzed. Major moisture source regions for the mon- 
soon rainfall are the Indonesian Seas and the sub- 
sasha Genth Pecilic off the aest const of Austen. 
lia. The contribution of the Northern Hemisphere 
moisture flux is less than these Southern Hemi- 
sphere sources. The monsoon activity shifts east- 
southward from pre- to post-onset. 

break period, the monsoon activity 

shifts Sil farther eastward and poleward Some of 
the similarities between the break conditions for 


moisture exchange exists over the central 
Pail between 150 E and the dateline during the 
period. During the same period, a strong 
nortlty mibistere $2 around 150 W rts a 
large amount of moisture into the mid-latitudes of 
the South Pacific. (Baker-IVI) 
W85-04023 


PRECIPITABLE WATER OVER AFRICA AND 
THE EASTERN CENTRAL ATLANTIC OCEAN 


DURING THE 1979 
Florida State Univ., Tallahassee. Dept. of Meteor- 


ology. 

Df Cadet, and S. H. Houston. 

Journal of the Meteorol Society of Japan, 
Vol. 62, No. 5, Series II, p 761-774, October, 1984. 
16 Fig, 27 Ref. NSF grants ATM-8120575 and 
NA83AA-D-00053. 


Descriptors: *Africa, *Atlantic Ocean, *Mon- 
soons, *Precipitable water, Weather, Meteorology, 
Humidity, Wind, Water vapor. 


TIROS-N moisture data and Level III-b humidity 
fields from European Center for Medium Range 
Weather gy (ECMWF) have been ana- 
lyzed during the 1979 summer to obtain fields of 
precipitable water (PW) in three layers twice a day 
over Africa and the eastern and central Atlantic. 
The most significant cl noted are associated 


ence of ee. im, porn nd around 69 
days. Using the i Peeatioe of PW in the tines 
layers, moisture profiles can be derived. Using 
these moisture — in conjunction with the 
Level III-b wind data, water vapor transport stud- 
ies can be performed to investigate the question of 
moisture origin and transport during the A 
monsoon. (Baker-IVI) 

W85-04024 


DESIGN STORMS FOR URBAN DRAINAGE 
DESIGN, 

National Water Research Sa Burlington (Ontar- 
= Hyrdraulics Research Di 

T Macealek, and W. E. Watt. 

Canadian Journal of Civil Engineering, Vol. 11, 
ar 3, p 574-584, September, 1984. 3 Fig, 3 Tab, 21 
Re 


Descriptors: * 
drainage, Rainfall 
flow. 


rms, *Drainage, *Urban 
Sunoies Design flow, Peak 


The oo’ storm concept is well established in 
Canadian urban drainage practice, but appropriate 
use is hindered by an incomplete definition of 
design storms and their applications. To remedy 
this situation, it is recommended that design storms 
be described for various regions and a wide range 
of durations and return periods; these storms 
should be based on local Atmospheric Environ- 
ment Service (AES) rainfall data, given for both 
the rational method and hydrograph model appli- 
cations, and supplemented by specifications of the 
computational procedure and normal antecedent 
conditions. Such design storms would produce 
peak flows of approximately the same return 
period as that of the design flow. None of the 
existing design storms has all these features but an 
acceptable set of design storms could be developed 
using existing Canadian data. (Author’s abstract) 
W85-04049 


OKLAHOMA’S REACH TO THE CLOUDS, 
Oklahoma Water Resources Board, Oklahoma 


City. 
For primary bibliographic entry see Field 3B. 
W85-04208 


DETERMINATION OF WINTERTIME CLOUD 
SEEDING POTENTIAL IN THE MOGOLLON 
RIM AREA OF ARIZONA, 

Salt River Project, Phoenix, AZ. Watershed Div. 
L. C. Beddome, R. W. Shaffer, and J. L. 
Sutherland. 

Available from the National Techincal Information 
Service, Springfield, VA 22161. Bureau of Recla- 
mation Final Report, February, 1983. 165 p, 26 
Te Tab, 21 Ref. Contract/Grant No. 2-07-81- 


Descriptors: ‘*Cloud seeding, *Precipitation, 
Weather modification, Cost-benefit analysis, 
Storms, Salt River, Verde River, *Arizona. 


An approach followed on several studies for the 
determination of cloud seeding potential has been 
to estimate the potential precipitation increase 
from the frequency of occurrence of atmospheric 
conditions falling within certain tions (see- 
dability criteria). Requirements for this approach 
include hourly precipitation data and rawinsonde 
data from within or near the area of interest to 
determine the portion of precipitation normally 
occurring when the seedabili ity criteria are met. A 
percentage increase, based on research results, is 
assumed for this portion of the precipitation to 
determine what the total precipitation would have 
been had the cloud seeding been conducted. This 


information on potential precipitation increase ma: 
than be wtltand th Guaselle ax kyStelogic weadel 
to estimate the amare tig pel Rowen he 
pected from deur A benefit/cost analysis 
wh made by comparing the potential benefits 

tn timation of the ons of en operation 


vt drainage could be effectively 
oe when northwesterly on oo The 
changes in reservoir routing, water pump- 
ing and hydroelectric perma ay were compared 
for the baseline forecast and the forecast with 
weather modification at the 2 demand scenarios. 
The average benefit/cost varied between 3.4 and 
6.0. A potential to increase precipitation exists. 
W85-04218 


PROBABLE MAXIMUM PRECIPITATION ES- 
TIMATES - UNITED STATES BETWEEN THE 
waa DIVIDE AND THE 103RD ME- 


RIDIAN, 

National Weather Service, Silver Spring, MD. 
Office of Hydrology. 

J. F. Miller, E. M. Hansen, D. D. Fenn, L. C. 
Schreiner, and D. T. Jenson. 
NOAA Hydrometeorologi R 


rt No. 55, 
March, 1984. 245 p, 121 
Plates. 


‘ab, 40 Ref, 5 


Fe ye 
recipitation, 
> collection, Snowpack. 


This study provides all-season -storm prob- 
able maximum precipitation (PMP) estimates for 
durations from 1 to 72 hours for the region be- 
tween the Continental Divide and the 103rd merid- 
ian. For the nonorographic — of eastern 
Montana, Retger pt North ota, Colorado, 
New Mexico and Western Texas, estimates are 
available for area sizes from 10 to 20,000 sq mi. For 
hic regions of these states east of the Conti- 
nental Divide estimates are available for area sizes 
from 10 to 5,000 sq mi. The study also provides 
estimates of local-storm PMP for the more shel- 
tered portions of the region where PMP amounts 
for short durations and small areas will not occur 
as part of a general storm. These estimates cover 
durations from oe es oe 
between 1 and 500 sq mi. A step- ber Ay Bias i. 
for computing PMP is presented for both the co 
- and local-storm criteria. An example is pro- 
vided for the general storm criteria. 
W85-04226 


Descriptors: 
*Storms, Oro; 
Meteorologi 


recipitation, 
ipitation, 


INITIAL MODEL OF THE RELATIONSHIP 
BETWEEN RAINFALL EVENTS AND DAILY 


=e Service, Wellington (New Zea- 


K. J. A. Revfeim. 
Journal of Hydrology, Vol. 75, No. 1/4, p 357-364, 
1984/1985. 1 Tab, 14 Ref. 


Descriptors: *Rainfall, *Stochastic process, Model 
studies, Rainfall duration, Sesinfall distribution, Sta- 
tistical studies. 


There are two approaches which recognize some 
=. the stochastic aos of the rainfall process. 

The essential difference between these two ap- 
proaches is the time scale on which the observa- 
tions are made. A simplistic model of mutually 
independent rainfall occurrences, amounts and du- 
rations is used to relate the statistical properties of 
rainfall accumulations over long and short time 
intervals. The assumption of exponentially distrib- 
uted amounts and durations leads to a partitioning 
of rainfall events into a three-component distribu- 
tion of daily amounts. Properties of this distribu- 
tion are compared with some c tics of 
daily rainfall data used in more complex stochastic 
models. The model challenges the supposition that 
daily rainfall models must be more informative 
simply because there are more data. The model is a 





conjecture “3 some ep: of the Ae wpe eed 
between monthly rainfall parameters e char- 
isti of daily rainfall. There would seem to be 
some advan in partitioning events into clock 
since this would remove the problem of 

more than one event contributing to amounts 
within one hour. A 2-3 hr dead time in the recur- 
rence process should follow each event. (Moore- 


W85-04283 


PH OF THE ATMOSPHERIC PRECIPITATION 
IN VENICE, RELATED TO BOTH THE DY- 
NAMICS OF PRECIPITATION EVENTS AND 
THE WEATHERING OF MO 

Consiglio Nazionale delle Ricerche, Padova 
(Italy). Ist. di Chimica e Tecnologia dei Radioele- 
menti. 

For primary bibliographic entry see Field 5B. 
W85-04362 


2C. Snow, Ice, and Frost 


WETTING FRONT ADVANCE AND FREEZING 
OF MELTWATER WITHIN A SNOW COVER; 
1. OBSERVATIONS IN THE CANADIAN 


iC, 
P. Marsh, and M.-K. Woo. 
Water Resources Research, Vol. 20, No. 12, 
1853-1864, December, 1984. 8 Fig, 2 Tab, 54 Ref. 


Descriptors: *Snowmelt, *Freezing, *Wettin; 
front, *Snow cover, Ice, Latent heat, Runoff, Infil- 
tration, Basal ice layer, Flow fingers, Soil tempera- 
ture. 


In a naturally stratified snow cover the movement 
of meltwater into dry snow is complicated by the 
interaction of the wetting front with stratigraphic 
horizons. Field observations showed that when the 
wetting front reached premelt stratigraphic hori- 
Sngla douloped ond Genoa Gx loeor ene, 
velo; an lower stra- 
tum. The flux in these fingers, which was increased 
to about twice that of the surface flux, was used to 
feed water to the impeding horizons where it froze 
to form ice layers. These ice layers were the major 
source of latent heat released within the snow 
cover, and they were responsible for the warming 
of the snow and the underlying soil. These contin- 
uous ice layers | etd only at stratigraphic bound- 
aries. Because of this ice layer growth the wetting 
front advance was retarded, and the arrival of 
meltwater at the snow cover base was significantly 
delayed. Owing to a cold substrate the strong heat 
flux from the snow into the soil delays the warm- 
ing of the snow cover and limits runoff after the 
snow is isothermal at 0 C by the refreezing of soil 
infiltration and the development of a basal ice 
layer. (Author’s abstract) 
W85-03991 


WETTING FRONT ADVANCE AND FREEZING 
OF MELTWATER WITHIN A SNOW COVER; 
2. A SIMULATION MODEL, 

sg Hydrology Research Inst., Ottawa (On- 
tario). 

P. Marsh, and M.-K. Woo. 

Water Resources Research, Vol. 20, No. 12, p 
1865-1874, December, 1984. 12 Fig, 10 Ref. 


Descriptors: *Snowmelt, *Wetting front, *Freez- 
ing, *Snowcover, *Simulation, Model studies, 
Flow fingers, Infiltration, Soil temperature, Frozen 

und, Snow temperature, Ice, ice layers, 
Thermal conductivity, Runoff, Soil temperature, 
Arctic. 


A simulation model is developed which incorpo- 
rates the effect of flow fingers at the leading edge 
of the wetting front, ice layer growth within and at 
the base of the snow cover, and meltwater infiltra- 
tion into the underlying frozen soils. The model 
results demonstrated that ice layers grow rapidly 
over a 24- to 36-hr period due to the conduction of 
heat into the snow and underlying soil. Sufficient 
water is frozen as ice layers to slow the finger 
wetting front and to account for the rapid snow 
and soil warming. Wetting front advance and ice 


layer growth were found to be sensitive to snow 
ture, conductivity, volume of flow 
and irreducible water saturation. 


to be sensitive 
length of the growin, 


ig period, 
rate. As a result of the negative 


OBSERVATION OF ICE PELLETS, 
National Research Center for Disaster Prevention, 
. oka (Japan). 1 Snow and Ice Studies. 


Journal of the Meteorological Society of Japan, 
Vol. 62, No. 5, Series II, p 802-808, October, 1984. 
10 Fig, 16 Ref. 


Descriptors: *Ice pellets, *Precipitation, *Japan, 
*Nagaoka, Freezing, Snow, Ice. 


Ice pellets were observed at Nagaoka, Central 
Japan on February 2, 1983. The ice pellets were 
transparent, mostly globular grains of ice, with a 
diameter range of 0.22 to 2.6 mm. Thin sections 
revealed that the polycrystalline structure several 
large air bubbles. The average grain diameter 
range (0.2 to 0.6 mm) was roughly constant, re- 
gardless of the size of the ice pe but the grain 
number increased with increasing size of the ice 
pellets. The size distribution of the ice pellets was 
similar to that of snowflakes, but they were less 
frequent in the size range of less than about 1 mm 
at a precipitation intensity of 0.49 mm/hr. The 
formation of these ice pellets was proved to be a 
local meteorological phenomenon on the basis of a 
— analysis. The ice pellets were produced 
by refreezing of largely melted snowflakes 
when they fell through a en ig layer of 
1 er- 


ANALYSIS OF WINTER HEAT FLOW IN AN 

ICE-COVERED ARCTIC 

a Hydrology Research Inst., Ottawa (On- 

tario). 

A. Wankiewicz. 

Canadian Journal of Civil Engineering, Vol. 11, 

ae 430-443, September, 1984. 13 Fig, 2 Tab, 
ef. 


Descriptors: *Heat flow, *Streams, *Ice cover, 
*Caribou Creek, *Northwest Territories, Thermal 
properties, Streamflow, Ice formation, Arctic 
zones, Freezing, Conduit flow. 


The growth of river ice during the winter of 1977- 
1978 is modeled for Caribou Creek, an Arctic 
stream near Inuvik, Northwest Territories. Heat 
flow from unfrozen ground beneath the channel 
decreased over winter from 12 W/sq m on Octo- 
ber 2 to 0.8 W/sq m on May 1, based on observed 
ground temperature profiles. Heat loss from ice 
cover in late November is calculated to be over an 
order of magnitude larger than heat transfer from 
full-width channel flow. The establishment in late 
December of narrow conduit flow beneath the ice 
at shallow sections is shown to check ice growth 
above the conduits. The observed air-temperature 
threshold for expansion of flow width, about -20 C, 
corresponded to that calculated for melt enlarge- 
ment on an ice conduit of 2 m width by 0.2 m 
thickness. An implication of conduit flow during 
late December and early January in 1977 is that 
streamflow would be air-temperature dependent 
during that period. Icing activity observed below 
lakes and tributaries is probably a result of source 
flow exceeding channel conduit capacity. Differ- 
ences in conduit dimensions between shallow sec- 
tions should result in excess pressure or icing activ- 
ity at various locations along the channel, at times 
which are probably air-temperature dependent. 
Wide spread river icing activity was noted from 


WATER CYCLE—Field 2 
Snow, Ice, and Frost—Group 2C 


time to time during the conduit Srv. gotieds 
always during moderate spells in the w . In 
mid-January, destruction of snow cover by icing 
activity and its substitution by an icing it is 
estimated to have reduced the ice cover’s 
resistance by a factor of 4. The channel was frozen 
solid at shallow sections shortly afterwards. 
(Baker-IVI) 

W85-04042 


ANALYSIS OF BREAKUP AND ICE JAMS ON 
THE ATHABASCA RIVER AT FORT MCMUR- 
RAY, ALBERTA, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 


neering. 

D. D. Andres, and P. F. Doyle. 

Canadian Journal of Civil Engi ing, Vol. 11, 

pa 444-458, September, 1984. 14 Fig, 4 Tab, 
ef. 


Descriptors: *Athabasca River, *Fort McMurray, 
*Alberta, *Ice jams, *Ice breakup, Flooding, Hy- 
draulics, Ice, Flood frequency, Velocity. 


During breakup, severe ice jams form at Fort 
McMurray, Alberta due to the dramatic change in 
the character of the Athabasca River at that point. 
Instantaneous velocities observed during breaku 
in this reach have been estimated at 5.5 m/sec wii 
the maximum height of an ice run jam measured at 
11.5 m above the bed. Water level profiles have 
been established along the stable jams at Fort 
McMurray in each of the three years of observa- 
tions. It was possible to analyze these jams usin; 
the theory for floating jams formed by in 
collapse. Calculated jam thicknesses ranged be- 
tween 2.8 and 5.3 m and the value of mu varied 
from 0.8 to 2.7, with an average value of 1.6. 
Regardless of the range of computed values of mu 
it is evident that Fort McMurray can suffer from 
flooding at discharges less than the 1 in 2 year 
flood if an ice jam forms. Further extension of the 
analysis toward producing an ice jam stage fre- 
quency curve is difficult. More field documenta- 
tion of ice jams is needed to gain a further insight 
into the actual relationships between thickness and 
roughness. (Baker-IV1I) 

W85-04043 


CONCEPTUAL MODEL OF RIVER ICE 
BREAKUP. 


National Water Research Inst., Burlington (Ontar- 

io). Environmental Hydraulics Section. 

S. Beltaos. 

Canadian Journal of Civil Engineering, Vol. 11, 

woe,P 516-529, September, 1984. 18 Fig, 1 Tab, 
ef. 


Descriptors: *Ice breakup, *River ice, *Model 
studies, Ice jams, Flooding, Ice thickness, Chan- 
nels. 


The present capability for engineering predictions 
relating to river ice breakup and jamming prob- 
lems is very limited. Only crude estimates of jam 
stage are possible and only where it can be as- 
sumed that a floating equilibrium jam has formed 
nearby. A conceptual model of ice breakup was 
formulated. and used to analyze and compare data 
from four Canadian river gauge sites. Emphasis is 
on the development of generalized short-term fore- 
casting methods, which to date have been site 
specific. A major factor facilitating the onset and 
progress of breakup has been identified as the 
available water surface width in relation to the size 
of separate ice sheets that form by transverse 
cracking of the ice cover. Thus it is possible to 
study the effects of parameters such as ice cover 
dimensions and channel geometry. Bending on 
planes parallel to the water surface, caused by 
stream curvature, could account for the observed 
crack spacing but more data are needed for posi- 
tive conclusions. The breakup initiation stage in- 
creases with increasing freeze-up stage, ice thick- 
ness, and strength, and with decreasing channel 
width and slope. The flooding potential of breakup 
is largely governed by discharge, which dictates 
the potenial stage of any ice jams that might occur. 
The present model suggests that there should be an 
iepcleies discharge such that larger ae 
will be associated with unstable, if any, jams. Thi 
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additional limitation on the flooding poten- 


ae - OF HEAT AND WATER TRANSPORT 
FROST HEAVING OF FINE-GRAINED 

POROUS MEDIA UNDER NEGLIGIBLE 

OVERBURDEN PRESSURE, 

Cold Research and Engineering Lab., 

Hanover, 

Y. Nakano, and K. Horiguchi. 

Advances in Water Resources, Vol. 7, No. 2, p 93- 

102, June, 1984. 4 Fig, 1 Tab, 18 Ref. 


Descriptors: *Frost heaving, *Porous media, *Heat 
*Water transport, Mathematical equa- 
tions, Heat removal, Phase equilibrium. 


The of frost heave may be considered 
es Wither CaUnpaae ton ieee and oom Seto 

water ice growth; lor- 
en. The rate of frost heave is determined 


water intake. The mass and heat balance equations 
for frozen soils in terms of a material coordinate 
that follows mineral particles are derived by apply- 
aged pens Fag Using these balance 

an equation is obtained that accurately de- 
odeen the wei 6 eet bawe. When the phase 
equilibrium holds in the system, the relation be- 
tween the rate of heat removal and the rate of 


a certain critical value. When the rate of heat 
removal exceeds this critical value, the phase equi- 
librium may possibly be disrupted for some media. 


(Moore-IV1) 
W85-04167 


WINTERTIME OROGRAPHIC STORMS OVER 
THE SIERRA, PART II, THE PRECIPITATION 


Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 


For primary bibliographic entry see Field 3B. 
W85-04216 


2D. Evaporation and Transpiration 


DEWFALL AND EVAPOTRANSPIRATION DE- 
TERMINATION DURING DAY- AND NIGHT- 
TIME ON AN IRRIGATED LAWN, 

Istituto di Fisica dell’ Atmosfera, Rome (Italy). 
aoe L. Moriconi, G. Tonna, and B. 


Journal of Climate and Applied Meteorology, Vol. 
23, No. 8, p 1241-1246, rs ay 1984. 2 Fig, 2 Tab, 


Descriptors: *Ev; Vvapotranspiration, *Dewfall, *Irri- 
gation, *Kazanskiy-Monin nomograph, Diurnal 
variation, Dew, Evaporation, Water loss. 


The use of the Kazanskiy-Monin nomograph in 
cenfenstien Si Se coma Seeene wotne wing 
set of instruments and a proper data 
cadigua tad tend to 0 Geman of ‘alae of 
actual evapotranspiration and dewfall that are gen- 
erally in good it with direct measure- 
ments. The possibility of evaluating the two proc- 
esses with the same is demonstra 
both dew and 
derived 


€vapotranspira' 
the same parameter, the latent 
heat flux, by measuring the same micrometerologi- 
cal field iol cece dota Uhr and cae Ths 
tp om 


measurement consists of just two ther- 
mometers, one anemometer, one net radiometer, 
two soil heat flux plates and a data logger. Hygro- 
meters, wet thermometers and dew-point sensors 
are not included in this set of instruments. This 
assures relatively low cost and good accuracy. The 
proposed method can be very useful in places 


where a lysimeter is not available. Its applications 
are in the areas of hydrology, plant disease control 
and agricultural meteorology. The main limitation 
of the illustrated method is that it can be applied 
only on horizontally homogeneous and flat sur- 
faces. In order to improve the accuracy, further 
work on the advective effects and on soil heat 
SS is in progress. (Baker-IVI) 
85-03849 


RECENT OBSERVATIONS AND NEW DEVEL- 
OPMENTS IN THE gan OF OPEN 
we A fapea-Gumiety "Oametaa H 
Washi wu itary ion, Hy- 
attsville, MD. Infiltration and Inflow Evaluation 

and Control Div. 
For primary bibliographic entry see Field 7B. 
W85-03871 


EVAPOTRANSPIRATION OF A DECIDUOUS 

FOREST: SIMULATION USING ROUTINE 

METEOROLOGICAL DATA, 

Institut National de la Recherche Agronomique, 
Versailles (France). Station de — 

S. Halldin, B. Saugier, and J. Y. Pontaill 

Journal of H veiadiogs , Vol. 75, No. 1/4, p P ) 323-341, 

1984/1985. 10 Fig, 4 Tab, 26 Ref. 


Descriptors: *Evapotranspiration, *Forests, *Sim- 
ulation, *Fontanbleau, *France, Water stress, Soil 
water, Throughfall, Interception, Precipitation, 
Surface resistance, Mathematical models. 
Prediction of forest water balance for estimation 
of, e.g. stress periods, is always subjected to the 
conflict between data availability and the desire to 
approach physical reality. The model described in 
this paper was conceived to work with routine 
meteorological data while still retaining the basic 
a, Values of all its nine eters were 
timated independently for a 120 yr.-old oak stand 
in Fontainebleau forest near Paris, France. Weekly 
measurements of soil-water content and through- 
fall served as validation for the wet 1981 and the 
dry 1982. Model sensitivity was assessed to 
changes in the values of the surface and aerody- 
namic resistances, the interception capacity, the 
field capacity and the soil-water content at onset of 
soil-water stress. A comparison of different formu- 
lae to predict potential transpiration/evaporation 
clearly demonstrated the necessity to include a 
surface resistance term in a forest transpiration 
formula. The aerodynamic resistance was less im- 
portant and the simple threshold formulation for 
interception did not always work well. The overall 
behavior of the model was primarily limited by the 
availability of precipitation data very near the 
study site. (Author’s abstract) 
W85-04281 


2E. Streamflow and Runoff 


HYDRAULICS OF HIGH-GRADIENT 


STREAMS, 

Geological Survey, Lakewood, CO. 

R. D. Jarrett. 

Journal of Hydraulic Engineering, Vol. 110, No. 
ity 1519-1539, November, 1984. 7 Fig, 3 Tab, 33 


Descriptors: *Streamflow, *Fluid mechanics, *Hy- 
draulic pro Slope, Streams, Mannings equa- 
tion, Friction, Hydraulic roughness, Hydraulic 
radius, Mountain streams. 


On site surveys and 75 measurements of discharge 
were made on 21 high gradient streams for 
purpose of computing the Manning —— co- 
efficient, n, and to provide data on the hydraulics 
of these streams. The data indicate that Manning’s 
roughness coefficient decreases markedly with 
depth and increases with friction slope. Multiple- 
regression techniques were used to er a A a 
method for predicting Manning’s roughness coeffi 
cient from the easily measured friction slope and 
hydraulic radius. The average standard error of the 
prediction equation is 28%. The data indicate that 
Froude numbers for flow in high ay natural 
mountain streams are generally than unity. 


There is no tendency for Froude numbers to in- 
crease with slope. cy oma the velocity head coeffi- 

cient, was computed from discharge measurements 
and was found to range from 1.0 to 2.0 in these 
high gradient streams. Alpha showed a it tend- 

ency to increase with an increase in ery | 

roughness coefficient, but this was not always the 
case. Streambed particle-size data were obtained 
and presented but not used directly in the analysis 
of flow resistance. (Baker-IVI) 

W85-03774 


RESPONSE OF CHANNEL FLOW TO ROUGH- 
NESS HETEROGENEITY, 

Center for Technological Education, 
(Israel). 


D. Naot. 
Journal of Hydraulic Engineering, Vol. 110, No. 
11, p 1568-1587, November, 1984. 13 Fig, 28 Ref. 


Descriptors: *Channel flow, *Hydraulic rough- 
ness, *Hydrodynamics, Sediment transport, Fluid 
mechanics, Vorticity, Turbulent flow, Turbidity 
currents, Simulation. 


Holon 


With the advance of computing methods in fluids, 
it became possible to obtain at a reasonable cost, 
numerical calculations for three-dimensional turbu- 
lent flow with secondary currents driven by the 
interaction of the turbulent eddies with the open 
surface, the geometry of the channel, and the 
roughness heterogeneity along the wetted perime- 
ter. Roughness induced secondary currents were 
numerically simulated in the presence of the vortex 
induced by the free surface, and the two vortices 
induced by the channel corner. The relative impor- 
tance of these sources for lateral motion was exam- 
ined. Turbulence was modeled by the energy dissi- 
pation model, combined with an algebraic stress 
model. The three dimensional flow was solved 
using a parabolic pressure correlation algorithm. 
The dominant presence of the strong vortex, 
which is induced by the free surface, restricts the 
effects of the roughness heterogeneity to the lower 
part of the channel. Major differences in the struc- 
ture of turbulence near the channel bed are shown. 
Research aimed at studying the transport of sedi- 
ments and the propagation and growth of organic 
material may use properly designed calculations to 
learn how to account for the influence of surface 
heterogeneity on the flow, thus introducing a feed- 
back mechanism into the models that account for 
the influence of the flow on the transport and 
my ny of these features. (Baker-IVI) 
85-03777 


UNIFIED STREAMFLOW ROUTING BY 
FINITE 


F. I. L. Nawogazie, and A. K. Tyagi. 
Journal of Hydraulic Engineering, Vol. 110, No. 
11, p 1595-1611, November, 1984. 6 Fig, 36 Ref. 


Descriptors: *Streamflow routing, *Finite element 
method, *Mathematical models, *Illinois River, 
*Oklahoma, Model studies, Mathematical equa- 
tions, Flow, Streamflow, Routing, Flow discharge, 
Hydrographs, Flood routing. 


In a model developed for streamflow routing, the 
simultaneous solution of the continuity and mo- 
mentum equations results in a complete model that 
uses the Galerkin finite element technique and a 
dimensionless time-weighting factor. The weight- 
ed-implicit unified finite element model results in 
an accurate and unconditionally stable solution for 
a time-weighted factor in a range of 0.55-1.00. 
Application of the model to the Illinois River in 
Oklahoma, for a flood observed on April 10, 1979, 
produced discharge hydrographs that are in close 
agreement with the observed flows. A time step of 
1,800 sec and a time-weighting factor of 0.55 was 
used in simulation runs at the Tahlequah station. 
When an average value of Manning’s coefficient is 
used in the model, the observed and computed 
values of the peak stage are the same but the 
computed peak occurs 13 hrs prior to the observed 
peak. The stage hydrograph is converted into the 
discharge hydrograph. Predicted value of the peak 
is about 15% higher than the observed . When 
the variable value of Manning’s coefficient is in- 
serted in the model, the computed peak stage is 





about 5% less than the observed peak stage. Both 
peak stages occur at the same time. The predicted 
peak discharge is about 22% less than the observed 
peak discharge. The model is sensitive to the vari- 
ations of the Manning’s coefficient, lateral inflow, 
and large time and distance steps. The model using 
an average value of Manning’s coefficient is sim- 

ler than the one using the variable value. The 
former is also conservative from the standpoint of 
flood bee | and evaluation of areas expected to 
be flooded. For predicting an accurate time of 
arrival of the flood wave, however, the latter 
model is preferred, but it involves more detailed 
computations and calibration. (Baker-IVI) 
W85-03779 


VARIATION OF FLOW RESISTANCE 
THROUGH CURVED 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

H. H. ears 7 

Journal of Hydraulic Engineering, Vol. 110, No. 
12, p 1772-1782, December, 1984. 3 Fig, 1 Tab, 17 
Ref, 1 Append. NSF grant CEE-8209029. 


Descriptors: *Channel flow, *Flow resistance, 
*Flow characteristics, Channels, Model studies, 
Sediment transport, River morphology, Meanders. 


tial variations of flow resistance and other flow 
pe ommtten through curved channels have been 
analyzed and a mathematical model for computing 
such variations has been developed. The excess 
flow resistance due to transverse circulation is 
directly related to the circulation strength which 
varies along a curved chanre!. In the process of 
circulation gop and decay, the transverse ve- 
locity profile is assumed to remain similar. The 
growth and decay of transverse circulation is 
under the interaction of centrifugal force and inter- 
nal turbulent shear. In a long curve, transverse 
circulation will become fully developed. But in a 
short curve, this circulation and its associated re- 
sistance reach the maximum at the curve exit and 
they persist at higher values for a considerable 
distance in the downstream tangent. The rate of 
circulation decay is directly related to internal 
turbulent shear (for channel roughness) and in- 
versely related to flow depth. The computed re- 
sults, substantiated with measurements, demon- 
strate that flow resistance produced by transverse 
flow can be very significant even for mild curves 
without flow separation. However, backwater 
effect caused by such curves is usually small. Be- 
cause of the important effects of transverse flow, 
analytical methods developed in this model pro- 
vide useful techniques for studies of river morphol- 
ogy and sediment transport in meandering streams. 
(Baker-IVI) 
W85-03788 


PARAMETER OPTIMIZATION 
ROUTING, 

Queen Mary Coll., 
Civil Engineering. 
P. R. Wormleaton, and M. Karmegam. 

Journal of Hydraulic Engineering, Vol. 110, No. 
12, p 1799-1814, December, 1984. 5 Fig, 4 Tab, 11 
Ref, 1 Append. 


IN FLOOD 
London (England). Dept. of 


Descriptors: *Optimization, *Flood routing, 
*River Wye, *England, *Floods, Flood control, 
Saint Venant equations, Mathematical equations, 
Systems analysis. 


The use of optimization methods to evaluate those 
geometric and hydraulic river data which are re- 
quired when routing floods using the complete 
Saint-Venant equations is demonstrated. The meth- 
ods were successfully applied to five in-bank floods 
on the River Wye in Great Britain. The optimiza- 
tion process involves minimizing the errors in 
depth and discharge of the downstream routed 
hydrograph. Two objective function criteria, 
namely minimix and least squares, were investigat- 
ed. Four optimization parameters are used, two 
representing channel geometry and two its hydrau- 
lic properties. Com) — of the two optimization 
methods used confirmed that, for all five flood 
events, the least squares gradient method was more 
robust and distinctly faster than the linear influence 


coefficient algorithm. The five floods analyzed fell 
naturally into two groups, three occurring in 
winter and two in spring. The agreement between 
the optimized conveyance values for the winter 
floods was very close. However the two spring 
floods showed variations which, while needin, 
close study, might well be due to the higher 
discharge of these floods or imperfect modeling of 
the lateral inflow, or both. (Baker-IVI) 

W85-03790 


WATER SURFACE PROFILE OF STREAM 
WITH SIDE OVERFLOW, 

Tokyo Inst. of Tech. (Japan). Dept. of Civil Engi- 
neering. 

T. Ishikawa. 

Journal of Hydraulic Engi 
p 1830-1840, December, 
1 Append. 


ring, Vol. 11, No. 12, 
984. 11 Fig, 1 Tab, 3 Ref, 


Descriptors: *Stream flow, *Overflow, *Levees, 
Embankments, Dams, Earthworks, Mathematical 
equations, Froude number. 


Overflow depth on a levee crown was studied 
using one dimensional analysis of a stream with 
side overflow. There are two typical water surface 
profiles which depend only on channel pro 

and not on flow rate, Type I and Type II. The 
Type II, which is caused by an obstacle like bridge 
piers or weirs, may give a large overflow depth on 
a levee crown. An overflow depth of Type I is not 
so great becaue the water stage is controlled by a 
small flow rate in the downstream reach. A mathe- 
matical equation was developed which gives a 
good approximation for a flow profile hing —_ 
overtopping. Results of analysis su; 
overflow depth becomes larger as San bed 
slope is steeper. Applicability of these theoretical 
results were verified with experimental flume data. 
The relationship between overflow depth and 
channel properties was calculated using a one di- 
mensional momentum equation. Two important pa- 
rameters concerned with a bankfull flow include 
the Froude number and channel width x slope/ 
channel depth. (Baker-IVI) 
W85-03792 


FLASH FLOOD IN TANQUE VERDE CREEK, 

TUCSON, ARIZONA, 

Geological Survey, Tucson, AZ. 

H. W. Hjalmarson. 

Journal of Hydraulic Engineering, Vol. 110, No. 

Lag 1841-1852, December, 1984. 2 Fig, 4 Tab, 5 
ef. 


Descriptors: *Flash floods, Bg = oh Verde Creek, 
*Tucson, *Arizona, *Floods, Flooding, Flood 
routing, Rainfall, Storms. 


Flash floods are common in the arid Southwest 
and are frequently an unrecognized potential 
hazard to people and property. The principal fac- 
tors of streams which present potential flood haz- 
ards to people are: maximum instantaneous rate of 
flow; depth of flow; rate of increase of flow; and 
velocity of flow. The discharge hydrographs show 
that all these factors need not be present to have a 
serious hazard. The killer flood of July 26 was 
much smaller and shallower than other floods had 
been, but the rate of increase of flow may have 
been 1,450 cfs (41.1 cubic m/sec) in 1 min near 
Tanque Verde Falls. The estimated average veloci- 
ty of the floodwaters was 1.5 m/s, but the velocity 
may have been 3 m/s near the falls. Thus the 
suddenness and high velocity of the floodwaters 
were major contributing factors to the tragedy, 
and the peak rate of flow and depth of water were 
only minor contributing factors. Flash floods often 
occur during the summer thunderstorm season, and 
walls of water can travel for many miles in rough 
or sandy stream channels at rates of rise and speeds 
faster than people can escape. Flash floods can 
occur many miles from the storm area. In only a 
few hours after the killer flood of July 26, the 
waters had disappeared as water infiltrated into the 
ground or reentered the atmosphere by evapora- 
tion. (Baker-IVI) 

W85-03793 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


pete OF = FIELD DATA ON 
STREAM REAERATIO 


wa t-McLaughlin = Denver, CO. 
rexes, G. H. Jirka, and W. Brutsaert. 

ioe of Environmental Engineering, Vol. 110, 

No. 6, P 1179-1188, December, 1984. 3 Tab, 13 

Ref. NSF grant CEE-8004621. 


Descriptors: *Streams, *Aeration, *Wind velocity, 
*Turbulence, Dissolved oxygen, Turbidity, Mathe- 
matical equations, Air-water interface. 


The atmospheric reaeration of streams and rivers 
results from the transfer of oxygen across the air- 
water interface. An extensive review of field ex- 
sy coal techniques for the transfer coefficient 
ven elsewhere. The coefficients result- 
ing from field data are examined and compared in 
the context of some of the predictive equations 
from other works. The turbulence and mixing 
caused by wind can have a strong effect on the 
rate of gas transfer across water surfaces. Howev- 
er, most equations for stream reaeration currently 
used in environmental engineering do not take the 
effect of wind into account. In this note, data are 
first analyzed apart from the wind effect and in 
later sections the effect of wind velocity is consid- 
ered. (Baker-IV 
W85-03808 


RECORDS OF FLOODING PERIODS IN A 
RIVER MOUTH. EXAMPLE OF THE RIO 


PARAIBA DO SUL (BRAZIL). PALEOCLIMA- 
TIC IMPLICATIONS (ENREGISTREMENT 
DES PERIODES DE FORTES ET FAIBLES EN- 
ERGIES A L’EMBOUCHURE D’UN FLEUVE. 
LE CAS DU RIO PARAIBA DO SUL (BRESIL). 


IMPLICATIONS CLIMATIQUES), 

Observatorio Nacional, Rio de Janeiro (Brazil). 
L. Martin, J.-M. Flexor, and K. Suguio. 

Comptes Rendus Hebdomadaires des Seances, 
Academy des Sciences, Paris, Vol. 299, No. 10, p 
661-664, October, 1984. 2 Fig, 3 Ref. 


Descriptors: *Paleoclimate, *Floods, *Paraiba do 
Sul, *Brazil, Sediments, River flow, Rainfall, Sand. 


The degrees of roundness of sands from the ter- 
races on both sides of the Paraiba do Sul river 
mouth, shows that the river-carried sediments are 
deposited periodically along the northern part. The 
deposit corresponds to river flooding periods and 
thus to rainy epochs. By comparison with C-14 
dates already obtained, it becomes possible to pro- 
pose a chronology to these rainy periods during 
the last 5,000 years. (Author’s abstract) 

W85-03810 


V-SHAPED SHORT-CRESTED WEIR WITH 
SEMICIRCULAR CROSS SECTION, 
Waterloopkundig Lab. te Delft, Wageningen 
(Netherlands). Wageningen Branch. 

For primary bibliographic entry see Field 7B. 
W85-03815 


METHOD FOR MEASURING STREAM 
FLOWS IN RIVERS, 

Fisheries Research Services, Grand Chenier, LA. 
For primary bibliographic entry see Field 7B. 
W85-03833 


RELATIVE BIAS OF SEVERAL FISHERIES IN- 
STREAM FLOW METHODS, 

Wyoming Game and Fish Dept., Cheyenne. 

T. C. Annear, and A. L. Conder. 

North American Journal of Fisheries Management, 
Vol. 4, No. 4B, p 531-539, Fall, 1984. 6 Tab, 15 
Ref. 


Descriptors: *Fish management, *Measuring in- 
struments, *Streamflow, Flow, Streams, Tennant 
method, Wetted. perimeter curves, Habitat reten- 
tion models, Model studies, Physical habitat simu- 
lation, Habitats. 


Four general categories of instream flow methods 
were evaluated to determine their biases relative to 
each other. The categories include the Tennant 
method, wetted perimeter curves, habitat retention 





Field 2—WATER CYCLE 


Group 2E—Streamfiow and Runoff 


models, and 


oy ph habitat simulation (PHASB- 


STommat quand wah gua of Ot 


D. M. Meko, and C. W. Stockton. 

lournal of Climate and Applied Meteorology, Vol. 
23, No. 6, p 889-897, June, 1984. 7 Fig, 3 Tab, 22 
Ref. 


: *Streamflow, *Climate, *Meteorol- 
“Western United States, *Rainfall, Precipita- 
coefficient. 


regimes 
. Correlation analysis for 1932-19 
ces that in terms of reponal sume. of annua 
streamflow, water supply of the Pacific Northwest 
Colorado Top an significantly ne Spotty on 
region, and si; ly negatively cor- 
related with streamflow Arizona and Texas. 


(Baker-! 
W85-03845 


TIME OF TRAVEL AND DISPERSION STUDY 
amen THE IN RIVER BASIN, 


Geological Survey, Augusta, ME. Water Re- 


G. W. Parker, G. S. Westerman, G. S. Hunt, and 
G. L. Morrill. 

Available from the OFSS, USGS, Box, 25425, Fed. 
= Denver, CO 80225. USGS Water Resources 


a nay hey Report 83-4232, 1983. 135 p, 108 
Fig, 9 Tab, 


Descriptors: *Dye releases, Rivers, Reservoir, 


juorometry, *Maine, 
*Time-of-travel, *Longitudinal dispersion, Andros- 
coggin River, Gulf Island Pond. 


In a series of dye tracer studies at discharge rang- 
ing from 45 to 212 cubic meters per second, time of 
travel and characteristics were deter- 

mined at 12 —s sites along 123 kilometers of 
the River (Rumford to Prejepscot 
Dam). Dye-cloud centroid traveltimes ranged from 
approximately 120 hours at high discharge to 410 
hours at flows approaching 95 percentile duration. 


Longitudinal dispersion coeficients 

21.3 to 76.7 square meters per second. In the 37.2 
kilometer unsteady flow reach from Gulf Island 
Dam to Prejepscot Dam, the concept of mass flow 
versus time was applied to relate centroid travel- 
time to average discharge at five sites. This infor- 
mation was used to develop traveltime versus dis- 
charge a aes eee 
lationships, and longitudinal dispersion coefficients. 
In Gulf Island Pond, a 70.4 million cubic meter 
pono ig ee three complete dye clouds were 
traced. The range of observed centroid traveltime 
through the pound was 110 hours at a mean dis- 
of 84 cubic meters per second to 260 hours 
cubic meters per second. Traveltimes are 
parse Sates ee mixing 
as well as dischar; Be During 1981, inflowing dye- 
tagged water at 1 0 and 19.5 degrees Celsius was 
observed to seek its own temperature densi 
during movement along the thalweg. (USGS 
W85-03911 


at 5 


level 


WATER RESOURCES OF SLEEPING BEAR 
DUNES NATIONAL LAKESHORE, MICHI- 


GAN, 
Geological Survey, Lansing, MI. Water Resources 
Div. 


A. H. Handy, and J. R. S 

Available from the OFSS. | USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS ‘Water-Resources 
Investigations Report 83-4253, 1984. 39 p, 16 Fig, 7 
Tab, 13 Ref. 


Descriptors: *Water resources, Surface water, 
Groundwater, Water quality, Hydrogeology, *Na- 
tional Lakeshores, *Michigan, Benzie County, 
Leelanaw County. 


Sleeping Bear Dunes National Lakeshore in a 
water-rich area. It borders Lake Michigan and 
several small streams flow through the park to the 
lake. Small lakes are numerous within the park and 
near its boundaries. Ground water is available at 
most places in the park and wells yield as much as 
100 gallons per minute. Water from streams, lakes, 
wells, and springs is of good quality. Dissolved 
solids range from 35 to 180 mg/L in lakes, from 
145 to 214 mg/L in streams, and from 136 to 468 
mg/L in groundwater. Analyses of samples for 
pesticides and trace metals indicate that no pesti- 
cides are present in the water, and that concentra- 
tions of trace metals do not exceed recommended 
drinking-water standards. Surface and ground 
water are available in sufficient quantity in most 
areas of the for the development of water 
supplies for visitor’s centers, campgrounds, picnic 
areas, and other park facilities. (USGS) 
W85.03917 


ANALYSIS AND CHARACTERISTICS OF SIM- 
ULATED FLOWS FROM SMALL SURFACE- 
MINED AND UNDISTURBED APPALACHIAN 
WATERSHEDS IN THE TUG FORK BASIN OF 
KENTUCKY, VIRGINIA, AND WEST VIRGIN- 


IA, ‘ 
—- Survey, Reston, VA. Water Resources 
iV. 


A. G. Scott. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4151, 1984. 169 p, 24 Fig, 
8 Tab, 10 Ref. 


Descriptors: *Simulation analysis, *Virginia, 
*West Virginia, *Kentucky, *Coal mines, *Stream- 
flow forecasting, Model studies, Mathematical 
models, Flood frequency. 


Hydrologic and BS 5 pam data were collected 
at 10 small, mined and unmined watersheds in the 
Tug Fork basin of Kentucky, Virginia, and West 
Virginia. These data included continuous records 
of discharge, precipitation, and air temperature. 
Daily records of sediment concentrations and sedi- 
ment discharges were also obtained and periodic 
observations of water-quality data taken. A compi- 
lation of all these data is presented. The observed 
climatic and hydrologic data from these basins 
were used to calibrate the U.S. Geological Survey 
pine veg my | Modeling System for each 
watershed. The calibrated models of each basin 


eee Se ee Seo See oan, eee 
imati i a long record of stream- 
of daily streamflow and 57 

wort Gaakied for each aah 

records were analyzed to obtain 

flood: Werenay curves, flow-duration curves, 
mean-anni and the 7-day, 10-year 
low flow for each site. Shs'Gow ceacbeiiines 


icnifi - - 
amine 5d for peak flows o! 
recurrence aincrvele (USGS) 

W85-03918 


OKLAHOMA: SUMMARY OF ACTIVITIES OF 
THE U.S. GEOLOGICAL SURVEY, WATER RE- 
SOURCES DIVISION, OKLAHOMA DISTRICT, 


1983, 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 


For i bibliographic entry see Field 10C. 
W85-0392: 


FLOW-DURATION HYDROGRAPHS FOR SE- 
LECTED STREAMFLO 


W STATIONS ON 
SOUTH DAKOTA STREAMS, 
=— Survey, Huron, SD. Water Resources 

iV 

J.R. Little. 
Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Open-File Report 
84-432, 1984. 129 p, 10 Fig, 9 Tab, 2 Ref. 


Descriptors: Surface water, Flow, *Flow duration, 
*Hydrographs, *Streamflow, *South Dakota. 


Duration A or er showing the percent of time 
which specified discharges were equaled or ex- 
ceeded on nine South Dakota streams are present- 
ed. Accompanying tables list the values plotted on 
the hydrographs and the 10, 30, 70, and 90 percent 
exceedence values for the streams. (USGS) 
W85-03923 


Oa CONDITION OF THE CHICOD 
CREEK BASIN, NORTH CAROLINA, BEFORE 

AND DURING CHANNEL MODIFICATIONS, 

1975-81, 

Geological Survey, Raleigh, NC. Water Resources 


eae primary bibliographic entry see Field 4A. 
W85-03928 


WATER RESOURCES OF THE PALAU IS- 


Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

O. Van der Brug. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4140, 1984. 223 p, 50 Fig, 
83, Tab, 33 Ref. 


Descriptors: *Hydrologic data, *Weather data, 
Geology, Water resources development, Pacific 
Islands, *Palau Islands. 


The ee See aes oe Se ae 
ranging in size from a few hundred square feet to 
the 153-square-mile island of Babelthuap. Babelth- 
uap is the second largest island in the Western 
Pacific and comprises more than 80 percent of the 
total land area of the Palau Islands. Most of the 
islands are uninhabited limestone ridges covered 
with dense vegetation. These islands have no fresh- 
water resources and are not included in this report. 
The island of Koror with an area of 3.6 square 
miles is the administrative, commercial, and popu- 
lation center of Palau and has an annual average 
rainfall of 148 inches. Short-term rainfall records at 





gaging 
sites. Surface water quality is g — good 
as shown by 55 chemical analyses of water from 18 
sources. The dissolved solids concentration of 
water samples did not exceed 66 milligrams per 
liter. This report summarizes in one volume hydro- 
logic data collection in a 14-year period of study 
and provides interpretations of the data than can 
be used by planners and public works officials as a 
basis for — decisions on the development and 


of the islands’ water resources. 
w85-03935 


WATER RESOURCES OF KOSRAE, CARO- 


ISLANDS, 
paterson Survey, Honolulu, HI. Water Re- 
sources Di 
O. Van den Brug. 
Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4161, 1984. 143 p, 26 Fig, 
53 Tab, 20 Ref. 


Descriptors: Brennen data, *Weather data, 
Water resources development, *Pacific Islands, 
Caroline Islands, *Kosrae Island. 


Kosrae is a high volcanic island about 42 square 
miles in area and the easternmost of the Caroline 
Islands. Mount Finkol (Mt. Crozer), at 2,065 feet, 
is the highest point on the island. Mountainous 
ridges descend sharply to narrow coastal strips 
which support a population of 5,500 people. Many 
streams, some quite large relative to the size of the 
island, drain radially from the interior. The aver- 
po aang discharge of surface water amounts to 
ost 7 million gallons per square mile per day. 
Annual rainfall for coastal areas on Kosrae aver- 
ages about 200 inches, and is similar to the rainfall 
for coastal areas on the island of Ponape, about 340 
statute miles to the northwest. Rainfall in the inte- 
rior was estimated at 225 inches per year of which 
about two thirds runs off as streamflow. Surface- 
water quality is very se as shown by 42 chemi- 
poh rn of water 12 streams. This report 
summarizes in one volume the hydrologic data 
collected and provides interpretations that can be 
used by planning and public works officials as a 
basis for making decisions on the development and 
= — of their water resources. (USGS) 


WATER RESOURCES OF PONAPE, CARO- 


Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

O. Van der Brug. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4139, 1984. 171 p, 32 Fig, 
62 Tab, 31 Ref. 


Descriptors: Regt, - *Weather data, 
Water resources deve *Pacific Island, 
*Ponape Island, Caroline Elands 


Ponape is the third largest island in the western 

iftc, with a land area of 129 square miles. The 
island is volcanic, nearly circular in shape, and 
covered with lush tropical vegetation. The moun- 
tainous interior has the highest peaks in the west- 
ern Pacific. Annual rainfall at Kolonia and other 
coastal areas is 191 inches. Inland at higher eleva- 
tions, the rainfall is considerably higher. The upper 
Nanpil River basin averages about 340 inches an- 
nually. Runoff-to-rainfall ratios for Ponapean 
streams show that about two thirds of the rain 
falling on the island runs off. Flow-duration curves 
show the similarity of the geology, vegetation, and 
rainfall of the drainage basins and indicate little 
ground-water contribution to surface runoff. Sur- 
face-water quality is excellent as shown by 53 


chemical anlyses of water from 19 streams. Water 
of the Nanpil River, the source of water for the 
central water system, is especially low in dissolved 
elements and solids. This report summarizes in one 
volume all the hydrologic data collected and pro- 
vides analyses that may be used by planning and 
public works officials as a basis for making deci- 
sions on the deve it and management of their 
water resources. 

W85-03937 


BASE FLOW OF STREAMS IN THE OUTCROP 

AREA OF SOUTHEASTERN SAND AQUIFER: 

SOUTH CAROLINA, GEORGIA, ALABAMA, 

AND MISSISSIPPI, 

aaa Survey, Atlanta, GA. Water Resources 
iV. 


V. A. Stricker. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations a3 83-4106, October, 1983. 17 p, 
10 Fig, 3 Tab, 16 


Descriptors: *Surface-groundwater __ relations, 
*Base flow, *Groundwater recession, *Sand aqui- 
fer, *Hydrograph analysis, Recession curve, 
Groundwater flow, *Southeastern sand aquifer, 
Hydraulic diffusivity, Hydrograph separation, 
South Carolina, Georgia, Alabama, Mississippi. 


The base flow component of streamflow was sepa- 
— from a. for unregulated streams in 
the Cretaceous and Tertiary ee outcrop area of 
South Carolina, Georgia, Alabama, and Mississip- 
pi. The base flow values are used in estimating 
recharge to the sand aquifer. Relations developed 
between mean annual flow and stream dis- 
charge at the 60- and 65-percent streamflow dura- 
tion point can be used to approximate mean annual 
base flow in lieu of hydrograph separation methods 
for base flows above 10 cu ft/s. Base flow reces- 
sion curves were used to derive estimates of hy- 
draulic diffusivity of the aquifer which was con- 
verted to transmissivity using estimated 
a These base-flow-derived transmissivities are 
general tt with transmissivities derived 
oom well data. The shape of flow duration curves 
of streams is affected by the lithology of the Coast- 
al Plain sediments. Steep flow duration curves 
appear to be associated with basins underlain by 
clay or chalk where a low percentage of the dis- 
charge is base flow while flatter curves appear to 
be associated with basins underlain by sand and 
gravel where a i percentage of the discharge is 
base flow. (USGS) 
W85-03940 


DIGITAL MODEL FOR STREAMFLOW ROUT- 
ING BY CONVOLUTION METHODS, 
Geological Survey, Bay Saint Louis, MS. Water 
Resources Div. 

W. H. Doyle, Jr., J. O. Shearman, G. J. Stiltner, 
and W. R. Krug. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4160. 130 p, 18 Fig, 20 
Tab, 15 Ref. 


Descriptors: *Streamflow routing, Attenuation, 
*Computer model, Discharge, Dispersion, *Flood 
routing, Flow system, *Hydrograph, Low flow, 
*Mathematical models, Streamflow, *Convoluting 
techniques, Diffusion analogy, Multiple lineariza- 
tion, Single linearization, Storage continuity. 


U.S. Geological Survey computer model, CON- 
ROUT, for routing streamflow by unit-response 
convolution flow-routing techniques from an up- 
stream channel location to a downstream channel 
location has been developed and documented. 
Calibration and verification of the flow-routing 
model and subsequent use of the model for simula- 
tion is also documented. Three hypothetical exam- 
ples and two field applications are presented to 
illustrate basic flow-routing concepts. Most of the 
discussion is limited to daily flow routing since, to 
date, all completed and current studies of this 
nature — daily flow routing. However, the 
model is programmed to accept hourly flow-rout- 
ing data. (USGS) 

W85-03942 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


LOW-FLOW TRANSPORT MODELS FOR 

CONSERVATIVE AND SORBED SOLUTES - 
UVAS CREEK STUDIES. 

Geological Survey, Menlo Park, CA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2B. 

W85-03948 


REPORT OF THE ANNUAL YIELD OF THE 


TER YEAR, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 
M. A. Moore, and T. E. Lamb. 
-File Report 84-598, 1984. 24 p, 1 Fig, 


USGS 
3 Tab, 2 Ref. 


Descriptors: *Interstate compacts, *Stream dis- 
charge, *Reservoir storage, *Arkansas, *Oklaho- 
ma, Annual yield, Arkansas River basin compact. 


The computed annual yield and deficiency of the 
subbasins as defined in the Arkansas River Com- 
pact, Arkansas-Oklahoma, are given in tables. 
Actual. runoff from the subbasins and depletion 
ee eae eek tee 
also given in tabular form. Monthl 

minimum, and mean discharges are dune te for "the 
14 streamflow stations used in computing annual 
yield. (USGS) 

W85-03951 


ENHANCED JOB CONTROL LANGUAGE 
PROCEDURES FOR THE SIMSYS2D TWO-DI- 
MENSIONAL WATER-QUALITY SIMULA- 
TION SYSTEM, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For _— bibliographic entry see Field 7C. 
W85-0395 


REGULATED LAKES IN 

FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div 

M. A. Loy 


REGIONAL FLOOD RELATIONS FOR UN- 
WEST CENTRAL 


pez, and R. D. Hayes. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4015, 1984. 60 p, 5 Fig, 9 
Tab, 27 Ref. 


Descriptors: *Flood stages, *Flood recurrence in- 
terval, *Regional analysis, *Lake classification, 
*Florida, Lakes, Average ag altitude regionaliza- 
tion, Frequency analysis. 


Regional lake flood altitude in the Southwest Flor- 
ida Water Management District for 2- to 500-year 
recurrence intervals was estimated by multi ~ 
linear-regression analysis. The average lake 
tude was used as a reference above which flood 
volumes are related to lake geometry, watershed 
characteristics, and rainfall. Average altitude at 
surface-outflow lakes is related to the altitude of 
the lake surface shown on ee gy maps, lake- 
outlet altitude, and annual rainfall. Average alti- 
tude at closed-basin lakes is related to the altitude 
of the lake surface shown on topo; hic maps. 
Flood volume above average altitude for surface- 
outflow lakes is related to lake geometry, water- 
shed characteristics, and rainfall. The average 
standard error of estimate for regional relations of 
surface-outflow = ranges from 29 to 54 percent 
in the Central Lake District and from 50 to 58 
percent in the Ocala Uplift District. The average 
standard error of estimate for regional relations of 
closed-basin lakes ranges from 22 to 40 percent. 
Regional relations for average altitude and flood 
volume above average altitude are used to weight 
station flood-altitude data. Tables comparing sta- 
tion, regional, and weighted lake flood altitudes 
are shown for 47 lakes used in the analysis. 
(USGS) 

W85-03960 


AVAILABILITY OF HYDROLOGIC DATA IN 
SAN JUAN COUNTY, NEW MEXICO, 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


Coe Survey, Albuquerque, NM. Water Re- 
sources Di 

R.L. ciouies, and G. E. Welder. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Open-File Report 
84-608, 1984. 142 p, 2 Fig, 3 Tab, 14 Ref, 1 Map. 


es Surface water, Groundwater, Well 
data, Juan County, *New Mexico, San Juan 
River, Animas River, La Plata River, *Hydrologic 
data, Data collections. 


San Juan County, in the northwestern corner of 
New Mexico, uses surface water from the San 


been collected in San Juan County, presents exam- 
shows the locations of the data- 

and indicates where more com- 

be obtained. This data base 

assessing the quantity, quality, 

availability tao ee water resources. 
Information collected at 1,877 water wells, 39 
stations, and 172 springs is pre- 

ans oe 


VALLEYS, 
State mer. of New York at Buffalo. Dept. of 


Geography. 

A. D. Abrahams. 

Water Resources Research, Vol. 20, No. 12, P 
1791-1796, December, 1984. 5 Fig, 4 Tab, 12 Ref. 


Descriptors: ‘Tributaries, ‘*Valley sinuosity, 
*Streams, Bend migration, Meandering, Topogra- 
phy, Headwaters. 


An analysis of 40 winding streams and valleys 
reveals that higher proportion of large tributaries 
than small ones occurs on the concave (out) side of 
bends. The principal reason for this is that large 
tributaries experience greater difficulty than small 
ones forming in the limited amount of space on the 
convex (in) side of bends. The proportions of small 
and large tributaries on the concave side of bends 
are determined largely by the spatial requirements 
of tributaries, valley sinuosity, mean valley bend 
length, and mean rate of bend migration. In addi- 
tion, the proportion of large tributaries on the 
concave side of bends is affected by junction angle 
adjustments that deflect a main stream toward a 
large tributary, thereby creating a bend with the 
large tributary on its concave side. These adjust- 
ments increase the proportion of large tributaries 
on the concave side of bends, ially along low- 
sinuosity headwater streams. (Author’s abstract) 
W85-03984 


MODEL OF FLOOD WAVE SPEED-DIS- 
CHARGE 


CHARACTERISTICS OF RIVERS, 
Monash Univ., Clayton (Australia). Dept. of Civil 


T. H. F. Wong, and E. M. Laurenson. 
Water Resources Research, Vol. 20, No. 12, 
1883-1890, December, 1984. 8 Fig, 2 Tab, 13 Ref. 


Descriptors: *Wave velocity, *Flood waves, 
Pees Studies, *Australia, Flood routing, Flood 

mame <2 SR ae Mathematical models, River flow, 
Moe discharge, Floodplains, Bankfull stage. 


A constant general form of relation between wave 
speed and discharge has been demonstrated for six 
reaches of three rivers of southeast Australia. 

for 


consistent with a physical interpretation of the 
factors determining the relation. Physical bases for 
determination of two of the model’s parameters 
have not been proposed, so further testing and 

development are needed to determine the potential 


of the model for rivers other than those for which 
it was developed. The model involves estimating 
in-bank and plain components of the flow 
and weighting of their individually estimated wave 
speeds to give the overall wave speed. Five param- 
eters must be estimated to define the model. These 
are power function ai and af, retar- 
peat at bankfull discharge, threshold 
discharge ratio, and bankfull 
The retardance of high flows is greatly 
dhe, The reardance f hgh hows and 
boundary roughness alone cannot account for the 
flow retardance effects. Those nonbo 
rou; effects become important well before 
the flow reaches bankfull. (Baker-IVI) 
W85-03994 


eS an ANALYSIS OF A DELINEAT- 
ED FLOODPLAIN 
so Univ. (Ontario). Dept. of Civil Engineer- 


ES McBean, J. Penel, and K.-L. Sui. 

Canadian Journal of Civil Engineering, Vol. 11, 
No. 3, p 387-395, September, 1984. 4 Fig, 4 Tab, 13 
Ref. 


Descriptors: *Floodplains, *Data interpretation, 
*Uncertainty analysis, Computers, Water depth, 
Water surface profiles, Mathematical equations. 


The delineation of floodplains involves, in most 
circumstances, solving the on mal energy 
equation. Uncertainties in the identified floodplain 
arise from both computational and data uncertain- 
ties. Data uncertainties are concluded to be gener- 
ally more significant than computational uncertain- 
ties. A method is developed to calculate the uncer- 
tainty in floodplain delineation arising from data 
uncertainties. The proposed method requires only 
HEC-2 computer output and a small computer 
program. Application of the method to two case 
ies and comparison with another uncertainty 

method — that the proposed uncertainty 
theory is appliable to practical situations within the 
given constraints. First order uncertainty analysis 
—— an easily applied mathematical equation 

lor the characterization of uncertainty in water 
depth and foodplain width. The uncertainty in 
water depth is a function of the coefficients of 
variation of parameters such as Q and n and not a 
function of their absolute magnitude. The uncer- 
tainty in floodplain width is dependent on the 
geome‘zy of the channel and floodplain, and not 
simply on the percentage increased in water depth. 
The magnitudes of uncertainty in water depth and 
foodplain width as obtained from a typical case 
<r may be substantial which strongly argues 

that uncertainties should be considered in flood- 
= delineation. (Baker-IVI) 

85-04041 


Ho are ga MODEL OF RIVER ICE 


’ 
National Water Research Inst., Burlington (Ontar- 
io). Environmental Hydraulics Section. 
For primary bibliographic entry see Field 2C. 
W85-04046 


DESIGN STORMS FOR URBAN DRAINAGE 
DESIGN, 

National Water Research Inst., Burlington (Ontar- 
io). Hyrdraulics Research Div. 


For primary bibliographic entry see Field 2B. 
W85-04049 


RIVER MIXING - A STATE-OF-THE-ART 
REPORT, 

Minnesota Legislature Science and Technology 
Research Office, St. Paul. 

For primary bibliographic entry see Field 5B. 
W85-04050 


RELIABILITY OF SUSPENDED LOAD ESTI- 
MATES IN CHALK 

Freshwater Biological Association, Wareham 
(England). River Lab. 

For primary bibliographic entry see Field 2J. 
W85-04054 


MEAND Se oe 
FLOW INTARAS MILK RIVER, AL- 
BERTA AND MONT. 


G. Bradley, Univ. v. (Abeta Dept of Geography. 


Ss can Vol. 20, No. 12, 
be ras Sansiies 1984. 5 Fig, ? Tab, 36 Ref. 


Descriptors: *Milk River, *Alberta, *Montana, 
*Dam effects, *Meanders, *Diversion, Channel 

width, Reservoir sense, Flow regime, Flow dis- 
charge, Bed degradation 


Mean and peak flows, channel width, and rates of 
meander migration are examined for two sand 
meandering reaches of the Milk River in sou 
Alberta and north Montana. One reach, upstream 
of the international boundary near Onefour, Alber- 
ta, is affected by the St. Mary diversion. The other 
reach near Havre, Montana is below the Fresno 
Dam and reservoir. Com ms are possible be- 
cause of the ample and long-term availability of 
maps, air photos, and hydrometric records preced- 
ing and succeeding the two altered flows for both 
reaches. Understanding the natural river regime 
and effects of diversion and dam storage are criti- 
cal for predicting channel responses to a proposed 
additional dam on the Milk River. Results indicate 
that increased discharge due to a diversion has 
increased channel width 5.5 m and increased the 
rate of meander migration by 0.85 m/year. Down- 
river, reservoir storage has decreased channel 
width 16.8 m and the rate of meander migration by 
1.3 m/year and caused channel bed degradation up 
to 1.5 m near the dam. (Author’s abstract) 
W85-04078 


REGIONALIZATION OF CONTINENTS AC- 
CORDING TO THE CHARACTER OF THE 
ANNUAL DISTRIBUTION OF RIVER 
RUNOFF, 

Moscow State Univ. (USSR). 

V. A. Zhuk, K. F. Reteyum, and L. P. Chutkina. 
Water Resources, Vol. 10, No. 2, 131-145, 
March-April, 1983. 7 Fig, 7 Tab, 12 Ref. Translat- 
ed from Vodnye Resursy, No. 2, p 53-71, March- 
April, 1983. 


Descriptors: *Runoff, *Rivers, *Regional analysis, 
Frequency analysis, Algorithms, Mathematical 
studies, Computers. 


A complete automated algorithm for classifying 
the correlation matrix is created and the matrix is 
applied to regionalization of continents according 
to the character of their annual distribution of 
runoff. The classification algorithm is used by a 
computer for regionalizing a territory according to 
the character of annual variability of hydrometero- 
logical quantities and the character of their long- 
term variations and also for classifying objects 
represented by a set of indices. The proposed 
algorithm makes it possible to distinguish world- 
wide regions and groups of rivers having an annual 
runoff distribution of the same type. An analysis of 
series of classification variants made it possible to 
trace the dynamics of unification of observation 
series and to select the optimal variant with an 
initial value of the coefficients characterizing the 
degree of intraregional correlation of the series; the 
true similarity within the regions is substantially 
higher than the initial, which indicates a high 
stability of the results obtained. (Baker-IVI) 
W85-04091 


CONTRIBUTION TO THE THEORY OF 
STEADY FLOWS IN RIVER MOUTHS. 

S. A. Arsen’ev. 
Water Resources, Vol. 10, No. 3, p 301-309, May- 
June, 1983. 5 Fig, 15 Ref. Translated from Vodnye 
Resursy, No. 3, p 144-1523, May-June, 1983. 


Descriptors: *River mouth, *Steady flow, Flow 
=—" Model studies, River flow, Gravity, Ve- 
locity 


The possibilities of modeling flows by means of the 
method of total flows being used when investigat- 
ing sea and ocean currents at river mouths is 
discussed. The method of total flows in the present 
form permits removing various restrictions of the 





INVESTIGATION OF WATER pyrmg ngey 
THE NORTHWESTERN BLACK SEA AND 
Lay TION TO HUMAN IMPACT ON 


‘UNOFF, 
a Nauk SSSR, Moscow. Vychislitelnyi 


z 7 "Bisicv, M. A. Rasulov, and I. I. Chechel’. 
Water Resources, Vol. 10, No. 4, +p Sone, July- 
August, 1983. 4 Fig, 1 Tab, 12 Translated 
from Vodnye Resursy, No. 4, p 30-37, July- 
August, 1983 


Descriptors: *River runoff, *Black Sea, *Water 
circulation, Wind, Bottom currents, Topography. 


Results of numerical calculations of the in’ 
circulation of waters in the northwestern Black 
wind fl ee eee 
wind bow Pa am shoreline con- 
in the formation and transformation of 
de field of currests, and the effect of the human 
impact on water circulation in this area are pre- 
souted. As 2 seauih of auusetiodl experiescats W f 
demonstrated that on the wind situation 
the transient i ef wae ceviaiee a ts 
northwestern Black Sea is 7-10 days and more. The 
current schemes and the estimates of water ex- 
change and seasonal variation of the level of this 
part of the sea with open regions 
spond well to the observation data, which attests 
paged courage Pe Scrn. Lenses cay a4 
ing currents in shallow water bodies. (Baker-IVI) 
W85-04118 


NUMERICAL METHODS OF SOLVING ONE- 
+> eaeadate PROBLEMS OF HYDRAU- 


For primary bibliographic entry see Field 8B. 
W85-04119 


METHOD OF CALCULATING THE SPRING 
FLOOD HYDROGRAPH, 

I. A. Zheleznyak. 

Water Resources, Vol. 10, No. 6, i 586-593, No- 
vember-December, 1983. 3 Fig, 4 Tab, 19 Ref. 
Translated from Vodnye Resursy, No. 6, p 119- 
127, November-December, 1983. 


nw ig *Hydrographs, *Floods, Forecasting, 
pm hydrographs, Mathematical equations, 
uno! 


Methods of calculating maximum runoff from data 
Sctlch of, hs dita of tan Mpooapanh fee tas 
nation 0! 
recorded hy ph does not oe ae 
prey ‘aoe phe saya dischar, 
flood runoff, especially in small drainage 
Seas aide PE aout Ue ta-waaie tele A 
method of calculating the ordinates of the hydro- 
graph of a flood is presented with a given probabil- 
ity on the basis of a refined formula of the 
runoff. eee ae ae 
and determination of 

graph makes it possible to determine the param 

and coefficients of — for calinlaling 
Se dass ae to establish the reduc- 
tion of the rates of maximum runoff, coefficients 
taking into account the influence of forests, wet- 
lands, and reservoirs in river basins on the basis of 
a detailed quantitative assessment of the changes 
which these factors introduce into the of 
formation of the flood runoff. (Baker- 
W85-04150 


RIVER RUNOFF MAPS OF SOME HIGH- 
MOUNTAIN REGIONS OF THE WORLD, 
G. Ya. Karasik, G. M. Nikolaeva, and I. D. 


Tsigel’naya. 

Water Resources, Vol. 10, No. 6, p 594-600, No- 
-December, 1983. 7 Fig, 14 Translated 

hey He thy No. 6, p 135-142, Novem- 


ber-December, 19 


i : *Runoff, *Mountains, *Hydrologic 
maps, *Asia, *South America, serigtion water, 
Hydroelectric power , Distribution, Water supply, 


Rivers. 

Hydrologi are ted which give an idea 
prey pen Aiarities of the formation ion and 
and its genetic components, their applied value 
ing determined by the degree of izati 
of ts bei which is gov- 


cued by ha cateth of oted ic knowledge of 
i ions. An extremely important fea- 


degree of knowled; investi- 
territory. 


W85-04151 


por ip ies 
-IVI) 


SENSITIVITY ANALYSIS OF THE SWMM 
RUNOFF-TRANSPORT P. 
THE EFFECTS OF CATCHMENT DISCRETI- 
SATION, 
University of Petroleum and Minerals, Dhahran 
— Arabia). Dept. of Civil Engineering. 

A. Zaghloul. 


Po sions Water Resources, Vol. 6, No. 4, p 
214-223, December, 1983. 17 Fig, 8 Ref. 


Descri : *Sensitivity analysis, *Storm runoff, 


The eof the SWMM (Storm Water Manage 
lodel) model to simi the Runoff-Transport 
phenomenon necessitates the t calibration of 


and running a 
| Tnccminnd by the tee of | 
for a i catchment. The 
purpose of this part of study is to investigate 
the level of discretization needed to 


W85-04157 


REGIME OF OSCILLATORY FLOW, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 
S. Vongvisessomjai. 
omen Wok iit Nol, 96110, J 

lo. 1, p january, 
1985. 7 Fig, 4 Tab, 19 Ref, 1 Append. 


Journal of Hy ydrology, V Vol. 75, No. 1/4, p 301-309, 
1984/1985. 5 Fig, 1 


Descriptors: *Rainfall-runoff relationships, *Kine- 
matic wave theory, 4 he grees *Unit hydro- 
ear Equations, Model studies, Watersheds, 
unoff, Histograms. 


Two general approaches are used to describe 
runoff from rainfall: non-linear approaches, of 
which kinematic wave models are an exam) paaee 
eee ak cones 
ods are an example. exhi nan 
Suan bp. cocee qaneh.. Dh meseiih te deuieaibe to be hla 
concepts from one of the approaches to 
enhance the usability of the other. Kinematic wave 
model were cast 
in the form of a convolution integral. This indicat- 
ed that A coainensey Sarees sesuie ing 
time in the convolution process. A linear kinematic 
wave analysis resulted in convolution of a time- 
area with the rainfall excess. This result 
led to the hy that the Clark hydrograph 
method is a ee any Se 
pro: a nonlinear runoff process. pach 
TS 
Sitotntign, eas 


canted 
Sipapt-geatiaeeens ioe dciedigtes' ob On ap 
instead of the watershed. 


IERFIT STREAMS, 
San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 
H. H. Chang. 
Journal of Hydrology, Vol. 75, No. 1/4, p 311-322, 
1984/1985. 4 Fig, 1 Tab, 14 Ref. NSF grant CEE- 
8209029. 


Descriptors: *Meandering, *Underfit streams, 
Slope, Bed load, Flow discharge, Particle size, 
*Mathematical equations, Tributaries, Sediments. 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


The regime slope adjustment from an alluvial river 
to an underfit stream with ly decreased 

is analyzed. Underfit streams in ample 
river fees ailieee ee cee characterized by a distinct 
meandering pattern. Such a feature is explained by 
the development of a stream slope flatter than the 
river oeay 4 slope in response to the discharge 
reduction. A regime equation which relates chan- 
nel slope to the discharge, bedload and bed sedi- 
ment size is developed. From this equation, the 
bedload/discharge ratio (or bedload content) for 
an alluvial channel reach of constant slope and 
sediment size varies as a direct function of the 
discharge. The bedload/discharge ratio decreases 
apone eee wo ee nee ge decreases toward the 

for bedload movement. A channel reach 
is usually waar by tributaries of smaller dis- 
on 5 F marked decrease in dis- 
charge, the bedloed/dacharge ratio in the water 
sediment mixture lied to the reach usually 
decreases faster than that required to maintain the 
constant slope. In response to the deficiency in 
bedload content, the underfit stream eventually 
develops a flatter slope, ie. a meandering pattern, 
in addition to the other adjustments. (Author’s 
abstract 


) 
W85-04280 


DEPENDENCE OF STORM FLOWS ON RAIN- 
FALL INTENSITY AND VEGETAL COVER IN 
SOUTH AFRICA, 

Georgia Univ., Athens. School of Forest Re- 


sources. 

J. D. Hewlett, and J. M. Bosch. 

Journal of Hydrology, Vol. 75, No. 1/4, p 365-381, 
1984/1985. 1 Fig, 7 Tab, 20 Ref. 


Descriptors: *South Africa, *Rainfall intensity, 
*Vegetation, *Storm runoff, Overland flow, Rain- 
fall-runoff relationships, Flood peak, Reforestation, 
Pine trees, Fire, Grasses. 


Analysis of 1546 storm flows from eight small 
basins in South Africa provides new evidence that 
—_ rainfall intensity, and consequently over- 
» play a minor role in flood production in 
source areas. Re; against gross storm 
many and maximum hourly rainfall intensities, 
storm-flow volumes showed: (1) decreasing sensi- 
tivity to rain intensity on high response basins; and 
(2) decreasing sensitivity as rainstorm size increases 
on the same basin. In other words, small channel- 
source storm flows respond to hourly intensity, but 
large storm flows from expanded source areas do 
not. Afforestation of a 195-ha basin with Pinus 
patula produced a detectable but unimportant de- 
crease in storm flows and peak flows while period- 
ic burning of grass veld (Themeda grasses) showed 
no detectable change in storm flows or peak flows. 
Results are consistent with previous analyses of 
actual data from a number of drainage basins large 
enough to contain perennial streams. (Author’s ab- 
stract 


W85-04284 


DETERMINING STREAMFLOW CHARAC- 
TERISTICS BASED ON CHANNEL CROSS- 
SECTION PROPERTIES, 

K. L. Wahl. 
Transportation Research Record 922, p 1-10, 1984. 
4 Fig, 4 Tab, 49 Ref. 


: *Streamflow, *Channels, Flow dis- 
as River flow, Flow characteristics, Hydrau- 


The evolution of relations between dimensions of 


rather than to the use of the infor- 
ieee The principal differences 
between the channel-geometry approach and con- 
ventional approaches that use basin characteristics 
are that the ungaged site must be visited to meas- 
ure the channel size before an estimate can be 
made and some field training is required before an 
individual can identify the c 1 reference level. 


Variability among channel measurements by 
trained individuals effectively increases the error 
of the estimate over the standard error of the 
estimate defined during calibration. The increase is 
dependent on the variability in channel type but 
extremely variable conditions could increase a cali- 
bration error of 42% to an application error of 
55%. (Baker-IV 

W85-04327 


TREE-RING DATA: VALUABLE TOOL FOR 
RECONSTRUCTING or AND SEASON- 
py ll DETERMINING 


TERM TRENDS, 
C. W. Stockton, and W. R. Boggess. 
Transpurtation Research Record, Vol. 922, p 10- 
17, 1984. 5 Fig, 3 Tab, 24 Ref. 


Descriptors: *Streamflow, *Tree ring analysis, 
Forecasting, Seasonal variation, Rainfall. 


In the absence of gaged records, proxy data 
sources such as tree rings can be used to recon- 
struct hydrologic events back in time. Among the 
several sources of proxy data, tree rings can be 
used to reconstruct fi ydrologic events back in time. 
Tree rings are the most widely used and have the 
advantage of precise dating, site replication, and 
the preservation of both high- and low-frequency 
information. The chief disadvantages is that tree 
ring reconstructions rarely extend back more than 
500 yr. Tree-ring reconstructions are particularly 
useful in determining whether a know period of 
record truly represents the infinite number of 
events that have occurred in the past. Planning 
models based on anomalously wet or dry periods 
are likeiy to produce erroneous results. Climatical- 
ly sensitive tree-ring series can be used to recon- 
struct annual and, in some instances, seasonal 
flows. Periods of above- or below-normal flows as 
well as long-term trends are quite evident in recon- 
structed hydrologic series. Because an individual 
tree ring integrates climatic and site factors for an 
entire year or more, peak flows cannot be recon- 
structed. In general, ring widths reflect dry condi- 
tions better than wet ones. In a wet season, mois- 
ture in excess of that held in the soil profile is not 
translated into growth. This point is im t in 
hydrologic reconstructions and also explains why 
narrow rings are better for diagnositc and crossdat- 
ing purposes than wide rings. Hydrologic informa- 
tion derived from tree rings has had limited use in 
water resources planning. In lieu of gaged records, 
there is at present no better source of information 
on both short- and long-term climatic variations. 
The development of an expanded, worldwide tree- 
ring data base could provide a valuable planning 
tool for hydrologists, This is especially true for 
parts of the world where gaged records are essen- 
tially nonexistent. (Baker-IVI) 

W85-04328 


PALEOFLOOD HYDROLOGIC TECHNIQUES 
FOR THE EXTENSION OF STREAMFLOW 
RECORDS, 

V. R. Baker. 

Transportation Research Record 922, p 18-23, 
1984. 6 Fig, 2 Tab, 18 Ref. 


Descriptors: *Streamflow, *Paleofloods, *Floods, 
*Hydrology, Slack-water "deposits, Sedimentation, 
Sediment transport, Flood frequency, Flood 
stages. 


Paleoflood hydrolo; ogy includes geomorphic-botan- 
ic studies of the effects of ancient floods on the 
landscape and the study of ancient slack-water 
deposits. Slack water its consist of sand and 
silt that accumulated relatively — ? from special 
pension during major floods. Despite 

locations necessary for the ceomalliaened leaks and long- 
term preservations of slack-water deposits, numer- 
ous regions have been found to preserve these 
records of past floods. Useful slack-water sediment 
accumulations occur along bedrock canyons at the 
mouths of tributaries and at other protected local- 
ities. Where individual flood-sedimentation units 
can be recognized, various dating techniques are 
used to assign ages to the responsible flood events. 
Problems with incomplete flood records at any one 
slack-water site, the relating of deposit heights to 


ae gon stages, and the age relationships of 
ted materials to flood ages require the analysis 
aoe correlation of —— sites and flood layers 
along a given river reach. phe. determina- 
tions and flood ages can be con to discharge 
and recurrence interval estimates for the large, rare 
floods recorded in a slack-water sequence. Flood- 
frequency curves can then be constructed by com- 
— — data with shorter-term 
anges data. Flood slack-water deposits in 
minimal aggradation or degradation will 
Gunes provide minimum paleostage estimates 
unless corrected for depths of flood water above 
deposits. (Baker-IVI) 
W85-04329 


STORM-CELL PROPERTIES INFLUENCING 
RUNOFF FROM SMALL WATERSHEDS, 

H. B. Osborn. 

Transportation Research Record 922, p 24-32, 
1984. 16 Fig, 11 Tab, 11 Ref. 


Descriptors: *Storm runoff, *Small watersheds, 
Runoff, — studies, Distribution, Spatial distri- 
bution, — distribution, Thunderstorms, 
Rainfell-ruso relationships. 


A kinematic-cascade model (KINEROS) was 
adapted for use on a small (560-acre) rangeland 
subwatershed to investigate the influence of thun- 
derstorm rainfall variability in time and space on 
peak discharge and runoff volume. The model 
parameters were developed with existing rainfall 
and runoff data, and hydrographs were generated 
from simulated rainfall distributions. The influence 
of temporal and spatial variability was examined 
through comparison of the generated peak dis- 
charges and runoff volumes. The results of the 
study indicated that for a small semiarid rangeland 
water shed, the spatial and temporal distribution of 
thunderstorm rainfall exert an approximately equal 
influence on peak discharge from the wate 

and that the influences tend to be additive. (Baker- 


W85-04330 


CONCEPTUAL AND EMPIRICAL COMPARI- 
SON OF METHODS FOR PREDICTING PEAK- 
RUNOFF RATES, 

R. H. McCuen. 

Transportation Research Record 922, p 32-39, 
1984. 1 Tab, 14 Ref. 


Descriptors: *Runoff rates, *Prediction, *Flood 
peak, ee Storm runoff, Runoff, Urban 
watersheds, fall, Drainage area, Channels, Hy- 
drographs. 


Despite empirical studies comparing peak-dis- 
charge the debate continues over which 
method should be used in design. A comparison is 
made of various methods by using the data from 40 
small urban watersheds. Methods are compared on 
the basis of their input requirements and the means 
by which channel systems are accounted for. Al- 
though the comparison studies have suggested that 
calibrated equations are relatively unbiased and 
have the smallest error variation, all of the studies 
have avoided defining what represents a significant 
difference. When the peak-discharge methods are 
compared on the basis of their input requirements, 
there is little difference; drainage area is usually the 
most important input variable; a rainfall character- 
istic and a time characteristic are other common, 
i rtant input variables. The methods also differ 
little in structure. The greatest difference between 
the methods is their conceptual framework. The 
calibrated equations emphasize channel character- 
istics, whereas the uncalibrated equations empha- 
size surface-runoff characteristics. The input varia- 
bles for the calibrated methods are often similar to 
those for the uncalibrated equations, but the fitting 
coefficients provide a conceptual mechanism for 
incorporating channel charcteristics into the esti- 
mated peak discharges. The uncalibrated methods 
also differ conceptually among themselves. Al- 
though both the graphical and the rational meth- 
ods are based on unit hydrograph concepts, the 
rational method assumes a much larger portion of 
flow within the rising limb of the hydrograph than 
the graphical methods. In formulating policy ade- 





quate consideration should be given to the agree- 
ment between the conceptual framework of the 
design method and the characteristics of the design 
~ a for which the policy is, intended. (Baker- 


W85-04331 
LDA MEASUREMENTS IN OPEN CHANNEL, 
Alberta Univ., Edmonton. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 8B. 
W85-04399 


BED SHEAR FROM VELOCITY PROFILES: A 
NEW APPROACH, 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. _ : ; 

For primary bibliographic entry see Field 8B. 
W85-04400 


SUBMERGED WEIRS, 
For primary bibliographic entry see Field 8A. 
W85-04402 


2F. Groundwater 


USE OF RESISTIVITY AND GAMMA LOG- 
GING IN LITHOSTRATIGRAPHICAL STUD- 
IES OF THE CHALK IN LINCOLNSHIRE AND 
SOUTH HUMBERSIDE, 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 7B. 
W85-03772 


RELIABILITY OF PACKER TESTS FOR ESTI- 
MATING THE HYDRAULIC CONDUCTIVITY 
OF AQUIFERS, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

J. C. Bliss, and K. R. Rushton. 

Quarterly Journal of Engineering Geology, 
London, Vol. 17, No. 1, p 81-91, 1984. 7 Fig, 4 
Tab, 10 Ref. 


Descriptors: *Permeability coefficient, *Aquifer 
characteristics, *Packer tests, Tests, Groundwater 
flow, Groundwater, Water quality control, Depth. 


The suitability of the double packer testing tech- 
nique when it is used to estimate how the hydraulic 
conductivity of an aquifer varies with depth is 
investigated. The steady state packer test provides 
a reliable means of estimating the detailed transmis- 
sivity distribution in the vicinity of boreholes. It is 
particularly valuable for aquifers which exhibit 
significant variations in hydraulic conductivity. 
¢ approximate methods of analysis are suitable 
for estimating the hydraulic conductivities. If there 
is a major fissure, Barker’s formula should be used 
but if there are minor fissures or bands of different 
hydraulic conductivity, Hvorslev’s anisotropic for- 
mula is preferred Packer tests only disturb the flow 
for a distance of about 10 m from the borehole. 
Consequently an equilibrium condition is achieved 
within a few minutes, though for regions having 
very low hydraulic conductivities equilibrium may 
not be reached for an hour. Another useful result 
deduced from this investigation is that fissures 
collect most of their inflow from the first 10 m. 
Therefore there is little difference between the 
inflow from a fissure which is only 10 m long and 
one that extends for 3 km. Results from packer test 
studies havé been particularly useful for a detailed 
Ny tie study in the Lower Mersey Area. 
e identification of the zones of high transmissi- 
vity indicate the mechanism whereby water flows 
through the aquifer. Test sections with a transmis- 
sivity below average also provide useful informa- 
tion since they provide a restriction to the upcom- 
ing of saline water. Additional uses of the packer 
test technique include the chemical sampling of 
water withdrawn from a clearly defined sectica of 
the borehole and the measurement of undisturbed 
groundwater heads at different depths within the 
aquifer. (Baker-IVI) 
W85-03773 


GROUND-WATER CONTAMINATION DUE 
TO TRANSIENT SOURCES OF POLLUTION, 
Fone ae ae, nome en Field 5B 

‘or D110; entry see Fie lo 
wean 


ANALYTICAL TREATMENT OF UNSTEADY 

HORIZONTAL SEEPAGE, 

Thessaloniki Univ., Salonika (Greece). Lab. of Hy- 

draulics and Hydraulic Works. 

E. Sidiropoulos, C. Tzimopoulos, and P. Tolikas. 

Journal of Hydraulic Engineering, Vol. 110, No. 

1h p 1659-1670, November, 1984. 2 Fig, 5 Tab, 12 
ef. 


Descriptors: *Groundwater movement, *Stream 
flow, e, Aquifers, Differential equations, 
Unconfined aquifers. 


Flow from a stream into an adjacent aquifer is 
considered as a result of abrupt lowering or raising 
of the stream level. The governing nonlinear par- 
tial differential equation, known as the Boussinesq 
equation, is reduced to an ordinary one through a 
Boltzmann transformation. An analytical approxi- 
mation is obtained by splitting the equation into 
two parts, of which the nonlinear one is treated as 
a source. The source item in each iteration step is 
evaluated in terms of the solution obtained at the 
previous step. A finite element solution is em- 
ployed, combined with a Newton-Raphson proce- 
dure. From comparisons, it is shown that the ana- 
lytical approach is valid for an increase of the 
stream depth in the range from 1-10 times its initial 
value. The analytical results are presented in the 
form of a simple nomogram. A simple algebraic 
formula is provided for stored volume calculations. 
(Baker-IV 

W85-03782 


INSTANTANEOUS EQUILIBRIUM APPROXI- 
MATION ANALYSIS, 
Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 

APA. Jennings, and D. J. Kirkner. 

Journal of Hydraulic Engineering, Vol. 110, No. 
12, p 1700-1717, December, 1984. 11 Fig, 19 Ref. 
DOE contract DE-AC02-79EV 10253. 


Descriptors: *Groundwater. pollution, *Chemical 
reactions, Water quality, Model studies, Fate of 
pollutants, Path of pollutants. 


The issue of how fast reversible chemical reactions 
must be before instantaneous equilibrium may be 
assumed in ground water contamination problems 
was investigated. Example multicomponent trans- 
port problems were posed using either solution 
phase complexation, ion exchange, or surface com- 
plexation as the interaction acon A series of 
solutions was then generated for each mechanism 
representing various degrees of kinetic limitation 
and instantaneous equilibrium. Kinetically limited 
solutions were compared to the appropriate instan- 
taneous equilibrium cases to determine when the 
reactions had become sufficiently fast. For all the 
mechanisms and degrees of reaction tested, the 
instantaneous equilibrium assumption may be justi- 
fied when the limiting Damkohler numbers exceed 
100. Reasonably good approximations can be 
achieved when the system’s Damkohler numbers 
exceed 10. The results presented here are for the 
specific interaction mechanisms, stoichiometry, 
and source strength ratios considered. Each mech- 
anism that leads to a distinct kind of transport 
model nonlinearity must be considered separately. 
Varying mechanism stoichiometry often alters the 
order of the nonlinear terms produced. (Baker- 


Ivl) 
W85-03784 


GROUNDWATER YIELDS FROM  BORE- 
HOLES IN THE MIDLANDS, 

British Geological Survey, Wallingford (England). 
Hydrogeology Research Group. 

R. A. Monkhouse. 

Water Sources, Vol. 88, No. 1065, p 465-467, No- 
vember, 1984. 3 Fig, 2 Tab, 5 Ref. 


Descriptors: *Boreholes, *Water supply develop- 
ment, *Midlands, *England, *Mercia Mudstone 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


Group, *Aquifers, Water supply, Water yield, 
Groundwater management. 


The boreholes in this study are located upon the 
outcrop of the Mercia Mudstone Group. The strata 
of the Mercia Mudstone Group consist mainly of 
red, and less commonly of purple, green and grey, 
mudstones subordinate siltstones. The maxi- 
mum proven thickness in the area exceeds 500 m. 
The groundwater potential of the mercia Mud- 
stone Group depends on the presence of skerries. 
Boreholes constructed in the outcrop of the Mercia 
Mudstone generally stand without support, and 
sand screens are rarely used. Lengths of plain 
lining tubes are always installed at the top. A 
ical borehole in the Mercia Mudstone would be 
of 150 mm diameter and trate borehole in the 
potentiometric surface. ile the possibility exists 
of obtaining no yield, a completed dry borehole in 
the Mercia Mudstone would be most unusual. The 
results of the study show the distribution of specif- 
ic capacity to be log-normal and the specific capac- 
ity can be usefully plotted on log probability paper. 
From such plots, the probability of yield from a 
borehole of given dimensions may be estimated. 
The mean expected yields from a typical borehole 
in the Mercia Mudstone Group vary from 1.18 
liter/sec in the north to 0.41 liters/sec in the west- 
ern, central and southern areas, The probability of 
obtaining a yield of less than 0.10 liters/sec from a 
typical boreole varies from less than 1% in the 
north to about 12% in the western, central and 
southern areas. (Baker-IVI) 
W85-03800 


NEW APPROACH FOR ANALYSIS OF AQUI- 
FER-TEST DATA, 

Punjab Engineering Coll., Chandigarh (India). 

S. K. Goyal. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 4, p 388-392, December, 1984. 2 Fig, 
1 Tab. 9 Ref, 1 Append. 


Descriptors: *Aquifer characteristics, *Confined 

uifers, *Transmissivity, *Storage coefficient, 
*Data interpretation, Oude Korendijk, Nether- 
lands, Curve matching, Mathematical analysis, 
Graphical methods. 


The quantitative evaluation of an aquifer depends 
largely on the correct determination of its two 
inherent characteristics: its ability to store water 
and its ability to transmit water. Conventional 
curve-matching techniques for analysis of aquifer 
test data involve considerable subjective judge- 
ment on the part of the analyst and the solution 
becomes practically indeterminate if the observed 
data points exibit a flat curvature. An implicit 
function theorem was used to estimate the trans- 
missivity and storage coefficients of an aquifer 
from intersecting graphs, which are drawn for 
different drawdown observations. The pro 

method eliminates the subjectivity involved in the 
conventional curve-matching techniques and can 
work even with a small number of observations. 
The method has been successfully applied to actual 
aquifer test data:from a confined nonleaky aquifer 
at Oude Korendijk (The Netherlands). (Collier- 


Iv) 
W85-03820 


AVAILABILITY OF GROUND WATER FROM 
THE ALLUVIAL AQUIFER ON THE NIS- 
QUALLY INDIAN RESERVATION, WASHING- 


TON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

W. E. Lum, II. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4185, 1984. 42 p, 17 Fig, 4 
Tab, 12 Ref. 


Descriptors: *Computer model, Groundwater 
availability, *Groundwater, Borehole geophysics, 
*Piezometers, Unconfined aquifer, *Permeability 
coefficient, Well yield,.Water resources develop- 
ment, Streamflow depletion, Surface-groundwater 
relationships, Potential water supply, *Washing- 
ton, Nisqually River, Nisqually Reservation, Puget 
Sound Lowland, Alluvial aquifer. 





Field 2—WATER CYCLE 


ae Report 83-4272, 1984. 34 p, 6 Fig, 4 
Tab, 12 Ref. 


Descriptors: *Utah, *Heavy metals, a ee 
pounds, *Hydrologic data, Groundwater, Water 

i *Unconfined aquifers, Salt Lake 
Jordan) — Reconnaissance investigation, 
Shallow 


general direction 
in the shallow aquifer is toward the Jordan River. 
Water levels in the north part of the valley and 
plied is dma questa coe omtagon 
ah te Se sree pertak she valley aa peat 
in late summer. The smallest 


ies of neuinySt Sieorens Plead 
micrograms per liter, a F000 


phenol 660 micrograms per liter, of 1,1 dichlor- 
oethane 20 micrograms per liter, of tichloroethy- 
lene 8 micrograms os yg oy of chloroethylene, 
11 micrograms per liter. greatest concentra- 
tions were in water from wells near landfills. 
(USGS) 

W85-03892 


Available from the OFSS, USGS, Box 25425, Fed. 
_ Denver CO 80225. USGS Water-Resources 

ee Report 82-4085, 1982. 72 p, 6 Fig, 7 
Tab, 49 Ref. 


rs: *Radioactive waste disposal, *Com- 
ber sindite, Groundwater movement, *Nevada 
eat Site, *Nevada, *California. 


A two-dimensional, steady-state model of ground- 
water flow beneath the Nevada Test Site and 


ternary age that have been juxtaposed by normal 
and strike-slip faulting. Auifes are composed of 
carbonate and volcanic rocks and alluvium. Char- 
acteristics of the flow system are determined by 
distribution of low-conductivity rocks (barriers); 
by recharge originating in the Spring Mountains, 
it, Timpahute, and Sheep Ranges, and in 
Pahute Mesa; and by underflow 


eling. Hydraulic heads and fluxes are very sensitive 
to variations in the greater magnitude recharge/ 
discharge terms. Transmissivity at a location may 
not be the most —: transmissivity for deter- 
mining flux there. Transmissivities and geometries 
— large barriers that impede flow from Pahute 
ve major effects on fluxes elsewhere; as 

theic. Sepnamiotiritien are flux beneath 
western Jackass Flats and Yucca Mountains is in- 
creased as water is diverted around the barriers. 
Fortymile Canyon is underlain by highly transmis- 
sive rocks that cause potentiometric contours to 


neath Yucca Mountain. (USGS) 
W85-03893 


STRATIFIED-DRIFT AQUIFERS IN THE SUS- 
QUEHANNA RIVER BASIN, NEW YORK, 
ee Survey, Albany, NY. Water Resources 


RD. MacNish, and A. D. Randall. 

New York Department of Environmental Conser- 
vation, Albany, Bulletin 75, 1982. 68 p, 17 Fig, 4 
Tab, 28 Ref. 


: *Groundwater rechar; e, *Glacial 
aquifers, Induced infiltration, lew York, 
Outwash, Storage capacity, ations ‘oundwater 
relationships, oma 7 ig storage, Susquehanna 
River Basin, Water yield 


Broad valleys, nag occupy about 15 percent of 
the Susquehanna Ri are covered by 
stratified drift 70 to $00 feet thick In most local 
ities, productive > oy fers of sand and gravel occur 
within the drift; estimated extent, depth, and 
water-storage capacity of 550 such aquifers are 
shown on maps and tables. A method is presented 
for estimating the yield of these aquifers by consid- 
ering the ipal factors that control aquifer re- 
charge. factors include precipitation on sur- 
aquifers and adjacent hillsides, infiltration 
from small tributary streams crossing surficial 
aquifers, storage available in each aquifer, induced 
infiltration through the beds of major streams, and 


14 


GEOHYDROLOGY, AQUEOUS GEOCHEMIS- 
TRY, AND THERMAL REGIME OF THE SODA 
LAKES AND UPSAL HOGBACK GEOTHER- 
=, Be eve CHURCHILL COUNTY, 


Geological Survey, Menlo Park, CA. Water Re- 

sources Di' 

F. H. Olmsted, A. H. Welch, A. S. VanDenburgh, 

and S. E. Ingebritsen 

Available from the OFSS, USGS, Box 25425, dn 

Sveniatiens Ie ort 84-4054, 1984. 16 166 p, 31 Fig, 
eport P; ig, 

17 Tabs 64 Ret 


Descriptors: *Geohydrology, *Geochemistry, 

*Tem *Geo' resources, Hydrolo- 

gy, Aquifers, Water quality, Heat flow, Thermal 

—- *Nevada, Poon Churchill 
unty. 


The Soda Lake and Upsal Hogback geothermal 
areas in the west-central Carson Desert are the 
discharge parts of hydrothermal-convection sys- 
tems in which rising thermal fluid is swept in the 
direction of lateral ground-water flow within the 

250 meters of nonmarine basin-fill sedi- 


system are: Total area, 370-640 square kilometers; 
depth of thermal-fluid circulation, 3-7 kilometers; 
total volume, 1,100-3,800 cubic kilometers; and 
volume poe a depth of 3 page ity 4 
peratures equal to or 50 + 

ic ki o apie: hating Fmd 
ters resents effective pore space. Upflow o 
Suasugl waters enaiiine 1 million cubic meters per 
year, which represents a heat discharge of 5.3 
megacalories per second. The Upsal — 
system occupies a total area of 140-230 
kil and thermal water circulates at a 
of 245 meters beneath the hottest part of the near- 
surface thermal anomaly. Upflow of 80 C water to 
this depth is about 830,000 cubic meters per year, 
which represents a heat discharge of 1.7 megaca- 
lories per second. Radiocarbon of this water is 
about 25,000-35,000 years. (USGS) 
W85-03898 


NUMERICAL SIMULATION OF THE HIGH 

PLAINS REGIONAL AQUIFER, NORTHWEST- 

ERN OKLAHOMA, 

Geological Survey, Oklahoma City, OK. Water 

Resources Div. 

J. S. Havens, and S. C. Christenson. 

Available from the OFSS, USGS, Box 25425, Fed. 

=~. Denver, CO 80225. ‘USGS Water Resources 
Investigations Report 83-4269, 1984. 27 p, 10 Fig, 3 

Tab, 57 Ref. 


Descriptors: ‘*Alluvial aquifers, *Compu' 
models, Model studies, *simulation, *High 
regional aquifer, *Oklahoma, Digital models. 


The High Plains aquifer consists of the Tertiary 
Ogallala Formation and overlyi allu- 
vium and terrace its with parts of 
underlying rocks. Before ee ne Ea 
1960's, so noe itation was balanced 
by natural dischar; wotlow was estimated as 
ee 118 als feet per second in 1980. A 
ite-difference digital model simulated flow in the 

aquifer. Recharge was adjusted so that 1980 base- 
flow was 118 cubic feet per second. Recharge in 
the eastern half of the modeled area was 0.45 inch 
per year and one-half this value in the western half. 
Three hydraulic conductivity zones were used: 
19.3 feet per day in the east; 16.2 feet per day in the 
center; and 8.28 feet per day in the west. A specific 
yield of 14.7 percent was used. The calibrated 
model gave a mean difference between predeve- 
lopment modeled and measured heads of 0.044 





foot. Using 1980 pumping rates, the model was 
used to predict 1993 and 2020 water in storage and 
saturated thickness. The calculated water in stor- 
age, in million acre-feet, in 1941 (predevelopment) 
was 135.2; in 1980, 121.9; in 1993, 112.7; and in 
2020, 96.2. (USGS) 
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GEOHYDROLOGIC AND DRILL-HOLE DATA 
FOR TEST WELL USW H-3, NYE COUNTY. 


, 


NEVADA, 
+ < ype Survey, Denver, CO. Water Resources 


Vv. 
W. Thordarson, F. E. Rush, R. W. Spengler, and 
S. J. Waddell. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS —" Report 
84-149, 1984. 28 p, 14 Fig, 9 Tab, 1 Ref. 


Descriptors: *Aquifer tests, Drawdown curves, 
Recovery curves, Poa oy lo ig, *Nevada, 
*Data collections, Crater Flat Tuff Y Yucca Moun- 
tain, Nevada Test Site, Nye County. 


Test well USW H-3 is one of a series of test wells 
led in and near the southwestern part of the 
Nevada Test Site for hydraulic testing, hydrologic 
peeregicmer =: and geophysical logging. The work 
as performed in cooperation with the U.S. De- 
partment of Energy as part of the Nevada Nuclear 
aste Storage investigations. The well b gery 
volcanic tufts of Tertiary age to a depth of 1,219 
meters. This report presents data collected to = 
termine the hydraulic characteristics of rocks 
trated. Data on drilling operations, lithology, i. 
hole geophysics, hydrologic monitoring, pumping, 
swabbing, and injection tests for the well are con- 
tained i in this report. (USGS) 
W85-03901 


GROUND-WATER RESOURCES OF THE 
INDIANA BASIN, RANDOLPH COUNTY, 


Geological Survey, Indianapolis, IN. Water Re- 
sources 

W. W. pn and L. D. Arihood. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4267, 1984. 86 p, 43 Fig, 6 
Tab, 19 Ref. 


Descriptors: “apis, Aqpiies characteristics, 
*Glacial drift, Gre t, Ground- 
water resources, *Indiana, Model studies, *Obser- 
vation wells, *Seepage, Surface-groundwater rela- 
tionships, Water level fluctuation, Pumping, 
*Groundwater model, Groundwater withdrawal, 
Randolph County, Stream depletion, White River, 
Simulation analysis. 








The two major aquifer systems in Randolph 
County, Indiana are sand and gravel and bedrock 
(limestone, dolomite, and shale of Silurian to Odo- 
vician age). The average thickness of the sands and 
gravels is 15 ft, and the aquifers are areally discon- 
tinuous. The bedrock aquifer underlies the entire 
study area and is estimated to be 150 ft in thick- 
ness. Six pumping plans simulated in the two sys- 
tems by a five-layer, digital, ground-water-flow 
model provide data for an assessment of the water- 
—_ ay yy of the systems. The model indi- 

tt as much as 2.5 million gallons per day 
a She pumped from the aquifers at some locations. 
This and similar rates of pumping may cause 
drawndown greater than 5 feet in 10 to 50 percent 
of the study area. About half the stream reaches 
were reduced in flow by more than 10 percent by 
the simulated pumping. However, reaches where 
discharge exceeded more than 2 cubic feet per 
— = not affected to this degree. (USGS) 


GROUND-WATER RESOURCES OF ST. 
JOHNS COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

R. M. Spechler, and P. S. Ham 

Available from the OFSS, USGS, _ 25425, Fed. 
Ctr. iets, CO 80225. USGS Water-Resources 
Investigations Report 83-4187, 1984. 49 p, 16 Fig, 8 
Tab, 59 Ref. 


Descriptors: Water quality, *Geohydrology, 
*Groundwater, Aquifers, Potentiometric level, 
Aquifer characteristics, *Florida aquifer, *Surficial 
aquifer, *Florida, St, Johns County. 


Boy sree + sources of water in St. Johns County 


surficial and Floridan aquifers. The surficial 
aquifer i is the principal source of public and rural 
water supplies in most of the county. The Floridan 
aquifer serves as the major source of water for 
irrigation. In much of the county, water from the 
Floridan aquifer does not meet secondary drinking 
water standards established by the U.S. Environ- 
mental Protection Agency. The surficial aquifer is 
comprised of deposits of clay, sand, shell, and 
coquina that extended to a maximum depth of 
about 120 feet below land surface. Yields to 2-inch 
wells tapping the aquifer range from 1 to 40 gal- 
lons per minute and water generally meets drink- 
ing water standards. The Floridan aquifer consists 
of limestone and dolomite of Eocene age. In St. 
Johns County, the top of the aquifer ranges from 
about 89 to more than 360 feet below sea level. 
Yields from 4-inch wells range from 100 to several 
thousand gallons per minute. The presence of an- 
cient seawater and the dissolution of um and 
anhydrite are the primary factors governing water 
quality in the aquifer. In the southwest part of the 
county, intensive pumpage for irrigation has result- 
ed in substantial increases in chloride concentra- 
tion. (USGS) 
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HYDROGEOLOGY OF THE VERNA WELL- 
FIELD AREA AND MANAGEMENT ALTER- 
NATIVES FOR IMPROVING YIELD AND 
QUALITY OF WATER, SARASOTA COUNTY, 
FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

C. B. Hutchinson. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water Resources 
Investigations Report 84-4006, 1984. 53 p, 24 Fig, 2 
Tab, 40 Ref. 


Descriptors: Hydrologic systems, Groundwater 
movement, Water management, *Pumping, Water- 
supply development, City of Sarasota, Sarasota 
County, *Florida. 


About 8 million gallons of water are pumped daily 
from the 3-square-mile Verna well field to supply 
the city of Sarasota. Pumping has resulted in 
water-level declines and changes in water quality. 
Drawdowns of at least 30 feet have occurred in the 
| sages zone at the —— boundaries. Sul- 
ate concentrations in jumped water have in- 
creased from about 200 votes per liter in 1966 
to about 400 milligrams ee ae cae 
western part of the well field. In the eastern part, 
sulfate concentrations have increased from about 
300 to 350 milligrams per liter during this period. 
The increases roughly coincide with increases in 
fae mi rates. (USGS) 


HYDROGEOLOGY OF PARTS OF THE CEN- 
TRAL PLATTE AND LOWER LOUP NATURAL 
RESOURCES DISTRICTS, NEBRASKA, 

—— Survey, Lincoln, NE. Water Resources 


ri M. Peckenpaugh, and J. T. Dugan. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO. 80225. USGS Water-Resources 
Investigations Report 83-4219, 1983. 100 p, 38 Fig, 
22 Tab, 35 Ref. 


Descriptors: *Water levels, Streamflow, Irrigation, 
*Hydrogeological systems, ‘Nebraska, Platte 
River, Groundwater flow ~ ty Surface-ground- 
water relationships. 


Water-level declines of at least 15 feet have oc- 
curred in this heavily irrigated area of central 
Nebraska since the 1930’s, and tial for addi- 
tonal declines is high. To test effects of addi- 
tional irrigation development on water levels and 
streamflow, computer programs were developed 
that represent the surface-water system, soil zone, 
and saturated zone. A two-dimensional, finite-dif- 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


ference ground-water flow model of the 3,374 
——- study area was developed and calibrat- 
—— steady-state and transient conditions. 
Three management alternatives were examined. 
First, 125,000 acre-feet of water would be diverted 
annually from the Platte River. During a water 
year in which flows are similar to those in 1957, 
months of zero streamflow at Grand Island in- 
creased from the historical 2, to 7. After 5 years of 
such low flows, in 36 nodes (997.4 acres per node) 
water levels declined more than 5 feet, with a 
maximum decline of 10.7 feet. A second alternative 
— Tonge vere new ground-water development 
ternative would allow irri- 
gable roreana oat tend tee Ooetioned at an 
cael cael | , 5, and 8 percent and to apply 
irrigation water "at 80, 100, and 120 gen of 
consumptive irrigation requirements. i- 
mum projected declines by 2020 are 119 and 139 
feet, ively, for the second and third alterna- 
tives. (USGS) 
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RECONNAISSANCE OF THE WATER RE- 
SOURCES OF THE SHOALWATER BAY 
INDIAN RESERVATION AND ADJACENT 
AREAS, PACIFIC COUNTY, WASHINGTON, 


1978-79 

Geological Survey, Tacoma, WA. Water Re- 
sources Di 

W.E. lon ‘Ill. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4165, 1984. 34 p, 9 Fig, 8 
Tab, 15 Ref. 


Descriptors: Groundwater, *Ground avail- 

ability. Groundwater level, *Water quality, Sur- 

face water ilabili Bay Indian 

—— Pacific County, * Washington, Pesti- 
es. 








A 1978-79 reconnaissance of the quantity and qual- 
ity of water in the Shoalwater Bay Indian Reserva- 
tion yielded information needed by the Shoalwater 
Bay Indian Tribe to plan future use of these re- 
sources. Ground water from the local artesian aq- 
uifer is suitable for most uses and it is estimated 
that yield can be as much as 100 to 500 gallons per 
minute. Long-term yields cannot be calculated 
from available data. Data from 1968-80 show no 
measurable declines in water levels or rates of flow 
due to pumping from the aquifer. Analysis of 
ground-water samples indicated no seawater intru- 
sion into the aquifer. Mean monthly flows of two 
streams in the study area ranged from 0.53 to 3.28 
cubic feet per second in February 1979. Estimated 
average 7-day low flows with a recurrance interval 
of 2 years ranged from 0.3 to 3.0 cubic feet per 
second. Analyses of surface-water samples indicat- 
ed concentrations of Aldrin, DDD, DDT, Diel- 
drin, Diazinon, and Ethyl Parathion that exceeded 
EPA limits for protection of marine life. Samples 
of the stream-bottom material in one stream 
high concentrations of Aldrin, DDD, DDE, DDT, 
Dichlobenil, and Dieldrin. Tribally owned tide- 
lands into which these streams flow may be con- 
taminated by these toxic chemicals. (USGS) 
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GROUND-WATER MODELS AS A MANAGE- 
MENT TOOL IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6A. 
W85-03913 


HYDROLOGIC ANALYSIS OF THE HIGH 

PLAINS AQUIFER SYSTEM IN BOX BUTTE 

COUNTY, NEBRASKA, 

Gockegen Survey, Lincoln, NE. Water Resources 
iv. 

R. A. Pettijohn, and H. H. Chen. 

Available from the OFSS, USGS, Box, 25425, Fed. 

Ctr. Denver, CO 80225. USGS Water-Resources 

Investigations Report 84-4046, March, 1984. 54 p, 

22 Fig, 5 Tab, 31 Ref. 


po sa age Geohydrology, Digital modeling, 
*Aquifer characteristics, *Model studies, Simula- 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


tion, Recharge, map ne pumpage, Tert 
Period, Box Butte unty, *Nebraska, High 
Plains aquifer system. 


During the 40 years, pumpage of ground 
water for imation fro from the High Plains aquifer 
system underlying Box Butte County, Nebraska, 
has resulted in a steady decline of water levels. 
Consequently, a digital model of the aquifer system 
was cons’ to evaluate various water-manage- 
ment alternatives. The hydraulic conductivity of 
the aquifer system ranges from 6 to 60 feet per day; 
the ranges from 12 to 21 percent; and 
natural recharge ranges from 0.06 to 4.33 inches 
annually. Predevelopment saturated thickness 
(1938) ranged from 190 to 510 feet. Water pumped 
in 1980 was estimated at 104,000 acre-feet from an 
estimated recoverable volume of 34.4 million acre- 
feet in the aquifer system. Results from model 
simulation predict that the area of water-level de- 
clines of 10 feet or more will increase from 336 
square miles (1981) to 630 square miles by 1991 if 
pumpage is increased at the maximum annual rate 
experienced for the period 1972-81. Maximum 
water-level declines would increase from 50 feet 
(1981) to 79 feet (1991). However, pumpage rates 
held at the 1981 level (no further development) 
—— limit the decline area of 10 feet or more to 
me ny uare miles by 1991 and the maximum decline 
- 63 feet. (USGS) 
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WATER RESOURCES OF SLEEPING BEAR 
DUNES NATIONAL LAKESHORE, MICHI- 
GAN, 

Geological Survey, Lansing, MI. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 2E. 
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GEOHYDROLOGY AND WATER RESOURCES 


AREA, 

VATION ARIZONA, AND THE UPPER RIO 

SONOYTA, SONORA, MEXICO, 

ee Survey, Tucson, AZ. Water Resources 
Vv. 

K. J. Hollett. 

Available from the OFSS, USGS, Box 25425, Fed. 

Ctr. Denver, CO 80225. USGS Open-File Report 

= December, 1983. 76 p, 21 Fig, 4 Tab, 46 


Descriptors: *Water quality, Streamflow, 
*Groundwater, *Computer models, *Basin geolo- 
gy, Irrigation, Structure, *Geohydrology, Papago 
Indian Reservation, Sonora, *Mexico, *Arizona. 


The Papago Farms-Great Plain and upper Rio 
Sonoyta study area includes about 490 square miles 
in south-central Arizona and north-central Sonora, 
Mexico. In the study area 23,700 acre-feet of 
ground water from the basin-fill deposits was used 
to irrigate more than 5,000 acres in 1981. Surface 
water is «ot a reliable source for irrigation or 
public supply. Ground water enters the area as 
underflow from the north and east and as recharge 
from the montains, moves through basin-margin 
sediments, around the basin-center clays, and exits 
the area to the west beneath the Rio Sonoyta. 
Ground-water withdrawals in the upper Rio Son- 
oyta area do not appear to have an effect on water 
levels in the Papago Farms-Great Plain area. 
Depth to water ranges from 500 feet near the 
southern boundary to 150 feet in the center of 
study area. About 10 million acre-feet of recover- 
able ground water is stored in the upper 400 feet of 
the aquifer. Storage is being depleted at a rate of 
19,000 acre-feet per year. The ground water is a 
sodium and bicarbonate type and has an anoma- 
lously high content of arsenic and fluoride. 


(USGS) 
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DEPTH AND THICKNESS OF SELECTED 
UNITS IN UPPER PERMIAN, UPPER JURAS- 
SIC, AND LOWER CRFTACEOUS ROCKS IN 
SOUTHWESTERN KAN>»AS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

J.J. Kume, and J. M. Spinazola. 


USGS Water-Resources Investigations Report 83- 
4095, 1983. 7 Maps, 7 Fig, 7 Ref. 


Descriptors: *Geologic units, *Sandstones, 
*Aquifers, Geology, Subsurface mapping, *Maps, 
*Kansas, *Groundwater, Geohydrology. 


As ground-water reserves decline in the Ogallala 
> pel in an area of about 17,400 square miles in 
counties of southwestern Kansas, sandstone 
aquifers in underlying Upper Jurassic and Lower 
and Upper Cretaceous rocks may be developed to 
supplement or replace the Ogallala as a source of 
water for some uses. Maps show that depths from 
land surface to Upper Permian rocks range from 0 
at the outcrop to over 2,100 feet, depths to Upper 
Jurassic rocks ran from 0 at the outcrop to 
2,000 feet, depths to the Cheyenne Sandstone 
range from about 150 to about 1,950 feet, and 
depths to the Dakota Formation range from 0 at 
the outcrop to about 1,650 feet. Additional maps 
show that the thickness of Upper Jurassic rocks, 
where present, ranges from less than 50 feet to 
about 250 feet, the thickness of the Cheyenne 
Sandstone, where present, ranges from about 20 
feet to about 250 feet, and the thickness of the 
Dakota Formation, where present, ranges from 
about 60 feet to about 460 feet. (USGS) 
W85-03921 


OKLAHOMA: SUMMARY OF ACTIVITIES OF 
THE U.S, GEOLOGICAL SURVEY, WATER RE- 
SOURCES DIVISION, OKLAHOMA DISTRICT, 
1983, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 10C. 
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GROUND-WATER MODELS AS A MANAGE- 
MENT TOOL IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

C. B. Hutchinson. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4016, 1984. 26 p, 5 Fig, 2 
Tab, 49 Ref. 


Descriptors: *Computer models, *Groundwater 
movement, *Hydrogeology, Water management, 
*Model studies, *Simulation, *Florida. 


Highly sophisticated computer models provide 
powerful tools for analyzing historic data and for 
simulating future water levels, water movement, 
and water chemistry under stressed conditions 
throughout the ground-water system in Florida. 
Models that simulate the movement of heat and 
subsidence of land in response to aquifer pumping 
also have potential for application to hydrologic 
problems in the State. Florida, with 20 ground- 
water modeling studies reported since 1972, has 
applied computer modeling techniques to a variety 
of water-resources problems. Models in Florida 
generally have been used to provide insight to 
problems of water supply, contamination, and 
impact on the environment. The model applica- 
tions range from site-specific studies, such as esti- 
mating contamination by wastewater injection at 
St. Petersburg, to a regional model of the entire 
State that may be used to assess broad-scale envi- 
ronmental impact of water-resources development. 
Recently, ground-water models have been used as 
management tools by the State regulatory author- 
ity to permit or deny development of water re- 
sources. As modeling precision, knowledge, and 
confidence increase, the use of ground-water 
models will shift more and more toward regulation 
of development and enforcement of environmental 
laws. (USGS) 

W85-03924 


GEOCHEMISTRY OF GROUND WATER IN 
THE SACRAMENTO VALLEY, IRNIA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
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PRECONSTRUCTION AND SIMULATED 
oar ae tabene Ee ae ae 


LEVELS AT URBAN CENTERS IN 
RIVER NAVIGATON PROJECT AREA, LOU. 


ISIANA, 
Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 
J. E. Rogers. 
Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water Resources 
Investigations Report 83-4154, 1983. 33 p, 30 Fig, 2 
Tab, 18 Ref. 


Descriptors: *Surface-groundwater __ relations, 
*Water levels, *Hydrographs, *Potentiometric 
level, Model studies, Alluvial aquifer, *Red River, 
Red River Valley, *Louisiana. 


The Red River Valley in Louisiana is 3 to 10 miles 
wide and is underlain by the Red River alluvial 
aquifer. This _ uifer is in hydraulic connection 
with the Red River. Precipitation infiltrates the 
aquifer and water discharges from the aquifer at 
the Red River and major tributaries. Construction 
of locks and dams along the Red River will cause 
new, higher minimum stages for the river for each 
of the pools. Water levels will rise and outflow 
from the alluvial aquifer to the river after construc- 
tion of the locks and dams will be at higher eleva- 
tions because of the new river stages. Mathemati- 
cal models of the stream-aquifer system simulate 
the effects of the lock and dam system for plan B-3, 
modified. Water-level changes in the aquifer in 
response to the changes imposed by the system are 
greatest near the river and are progressively small- 
er away from the river. The saturated zone in the 
fine-grained material overlying the aquifer pro- 
vides the principal potential impact on structures 
and vegetation in urban areas. As water levels in 
the aquifer rise, the saturated zone above the aqui- 
fer will decrease the thickness. The soil zone in 
low areas in some communities will be water- 
logged. (USGS) 
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DIFFERENCE BETWEEN THE POTENTIOME- 
TRIC SURFACES OF THE MAGOTHY AQUI- 
FER OF SEPTEMBER 1975 DIFFERED FROM 
THE POTENTIOMETRIC SURFACE OF SEP- 
TEMBER 1981 IN SOUTHERN MARYLAND, 
Geological Survey, Annapolis, MD. Water Re- 
sources Div. 

F. K. Mack, J. C. Wheeler, and S. E. Curtin. 
Available from the OFSS, USGS, Box, 25425, Fed. 
Ctr. Denver, CO 80225, Price: $1.00 in paper copy 
$3.50 in microfiche. USGS Open-File Report i 
339. 1 Map. 


Descriptors: *Groundwater level, *Potentiometric 
level, *Artesian aquifer, *Coastal Plain, *Mary- 
land, Wells, Maryland Coastal Plain, Anne Arun- 
del County, Prince Georges County, Calvert 
County, Charles County, Cone of depression, 
Magothy aquifer. 


A map has been prepared that shows the net 
differences between two sets of water-level meas- 
urements made in 67 observations wells over a six- 
year period. One set of measurements was made in 
1975, a relatively wet year, and the other set of 
measurements was made in 1981, a relatively dry 
year. The map shows that, except for a small area 
near the Annapolis well field where Magothy pro- 
duction wells were temporarily shut down, the 
potentiometric surface of 1981, compared with the 
potentiometric surface 1975, was: lower through- 
out the entire area; lower by at least 10 feet in the 
southwestern third of the area; lower by 30 to 40 
feet in parts of northern Charles County, where 
pumping rates incréased from an average of one 
million gallons per day (Mgal/d) in 1975 to 2.5 
Mgal/d in 1981. (USGS) 

W85-03931 


EVALUATION OF THE POTENTIAL FOR AR- 
TIFICIAL GROUND-WATER RECHARGE IN 
EASTERN SAN JOAQUIN COUNTY, CALI- 
FORNIA--PHASE 2, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

R. L. Ireland. 





Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
ee Report 83-4207, 1984. 28 p, 15 Fig, 3 
Tab, 8 Ref. 


Descriptors: *Groundwater, *Groundwater re- 
charge, *Artificial recharge, *California, San Joa- 
quin County. 


In response to the increasing demand on water 
supplies and declining water levels in eastern San 
Joaquin County, the U.S. Geological Survey, in 
cooperation with the San Joaquin County Flood 
Control and Water Conservation District, is evalu- 
ating the potential for artificially recharging the 
aquifer system in eastern San Joaquin County, 
Calif. Phase 1 of this study evaluated the geologic 
and hydrological conditions in the area and select- 
ed 20 drill sites in three areas of high potential for 
artificial recharge of the — system. In phase 2, 
test holes were drilled. This report is on phase 2, 
and summarizes the data collected during the drill- 
ing and evaluates the suitability of the drilled areas 
for their potential for artificial recharge. Two areas 
seem to have a fair potential for artificial recharge 
of the aquifer system using the basin-spreading 
method: (1) The flood plain area along the Moke- 
lumne River north of keford, and (2) an area 


northeast of Linden along the Calaveras River. 
(USGS 
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WATER RESOURCES OF THE PALAU IS- 


LANDS, 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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WATER RESOURCES OF KOSRAE, CARO- 
LINE ISLANDS, 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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WATER RESOURCES OF PONAPE, CARO- 
LINE ISLANDS, 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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CHANGES ON THE SHALLOW GROUND- 

WATER RESOURCES OF THE YELLOW- 

STONE RIVER VALLEY NEAR BILLINGS, 

MONTANA, AUGUST 1968-1978, 

oon Survey, Helena, MT. Water Resources 
iv. 


R. D. Hutchinson. 
Montana Bureau of Mines and Geology, College of 
Mineral Sciences and Technology, Butte, Hydro- 
geologic Map Series Number 6, 1983. 6 Maps, 7 
Fig, 1 Tab, 3 Ref. 


Descriptors: *Groundwater reservoirs, Water 
supply, Water quality, Urbanization, *Water table, 
Wetlands, Water demand, Land use, *Maps, Yel- 
lowstone River valley, *Montana, Billings. 


A study of ground-water resources in the Yellow- 
stone River valley near Billings, Montana, indi- 
cates that the water table averaged about 2. feet 
higher in August 1978 than August 1968, despite 
steady urban growth in the area. Much of the 
increase in ground-water storage is attributed to 
greater-than-normal precipitation during the 4- 
month period prior to the 1978 data collection. 
The 1968 data were collected after 4 months of 
near normal precipitation. As indicated by specific 
conductance measurements, the water in general 
was less mineralized in 1978 than in 1968. U.S. 
Geological Survey Hydrologic Investigations 
Atlas HA-454 described shallow ground-water 
conditions in the Yellowstone River valley be- 
tween Park City and Billings, Montana. The 
present study not only re-evaluates conditions in 
that area but includes baseline ground-water infor- 


— for the Huntley area, northeast of Billings. 
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GROUND-WATER RECONNAISSANCE OF 
THE CENTRAL WEB RIVER 


JER AREA, 
MORGAN AND UNTIES, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
J. S. Gates, J. I. Steiger, and R. T. Green. 
Utah Dept. of Natural Resources, Salt Lake City, 
Utah, Technical Publication No. 77, 1984. 70 p, 10 
Fig, 8 Tab, 23 Ref. 


Descriptors: *Groundwater, ‘*Surface-ground 
water relationships, Base flow, Streamflow, Water 
quality, “Recharge, *Discharge, *Computer 
models, Morgan Valley, Weber River, *Utah, 
Morgan County, Summit County. 


A reconnaissance of ground water in the central 
Weber River area, Utah (Morgan Valley to Coal- 
ville) obtained data to help the State decide on 
future applications for ground-water use. Ground 
water occurs in unconsolidated alluvium and older 
rocks and is used to a much lesser extent than 
water from the Weber River and its tributaries. 
About 170,000 acre-feet of ground water, mostly 
fresh, is stored in the alluvium in Morgan Valley 
and lower East Canyon Creek. Ground water 
throughout the area discharged to streams. Aver- 
age gain in base flow through the area for October 
25-31, 1931-60 {including base flow of tributaries 
wholly within the area) is 109 cubic feet per 
second. Estimated minimum ground-water re- 
charge is about 84,000 acre-feet per year. Dis- 
charge from wells (average of about 2,800 acre-feet 
per year during 1979-80) probably has been bal- 
anced by increases in recharge or decreases in 
other forms of discharge. Withdrawals from future 
wells not returned to the ground-water system 
ultimately will be balanced by increasing in re- 
charge or decreases in seepage to streams or eva- 
potranspiration. Most of these changes probably 
will decrease streamflow; however, withdrawal 
that is balanced by decreases in evapotranspiration 
from nonirrigated phreatophytes will not affect 
surface-water flow. Simulations with a simplified 
digital model of Morgan Valley along the down- 
stream reach of East Canyon Creek indicated that 
additional withdrawals from wells will be balanced 
mostly by decreases in seepage to streams and to a 
lesser extent by decreases in evapotranspiration. 


(USGS) 
W85-03939 


BASE FLOW OF STREAMS IN THE OUTCROP 

AREA OF SO IRN SAND AQUIFER: 

SOUTH CAROLINA, GEORGIA, ALABAMA, 

AND MISSISSIPPI, 

Seen Survey, Atlanta, GA. Water Resources 
iv. 

For primary bibliographic entry see Field 2E. 
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SHALLOW GROUND WATER IN THE BOUL- 
DER-FORT COLLINS-GREELEY AREA, 
FRONT RANGE URBAN CORRIDOR, COLO- 
RADO, 1975-1977, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

P. A. Schneider, Jr. 

USGS Water-Resources Investigations Report 83- 
4058, 1983. 4 Fig, 1 Tab, 14 Ref. 


Descriptors: *Groundwater level, *Shallow water 

table, *Water-table fluctuations, *Underflow, Satu- 

rated thickness, *Colorado, Boulder County, Lar- 

imer County, Weld County, South Platte River, 

Cache la Poudre River, Big Thompson River, St. 

big Creek, Lone Tree Creek, Boulder, Beebe 
p. 


Shallow ground water may limit the location of 
construction and excavation projects in parts of the 
Front Range Urban Corridor. A shallow water 
table occurs from 0 to 50 feet below the land 
surface principally in the alluvial deposits along 
the streams and rivers in the Boulder-Fort Collins- 
Greeley area. This shallow water table underlies 
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approximately 400 square miles and is maintained 
by natural recharge within the South Platte River 
basin and by the infiltration of irrigation water that 
is diverted into the basin from streams and reser- 
voirs in the Colorado and the Laramie River 
basins. Return flow from irrigation, which is 
mostly ground water, helps maintain the flow of 
the South Platte River and its tributaries. The 
— includes a map from which depth to water 
table and the direction of ground-water movement 
can be determined. The map, compiled on a topo- 
graphic base, shows the areal extent of the saturat- 
ed materials and the altitude and configuration of 
the ground-water surface. The water-table contour 
map was prepared using data from approximately 
400 wells. Monitoring of shallow ground-water 
within the study area shows depths to water have 
changed only slightly over the last 20 years, except 
for some seasonal and drought-related fluctuations. 
Gradients, computed from ground-water measure- 
ments, range from 27.7 feet per mile in Lone Tree- 
Spring Creek valley to 10.3 feet per mile in the 
South Platte River valley. The shallow ground- 
water underflow from the major tributaries in the 
basin is about 29,000 acre-feet per year, and under- 
flow calculated at a cross section near Kersey is 
about 12,000 acre-feet per year. (USGS) 
W85-03941 


POTENTIOMETRIC MAP OF THE GORDO 
AQUIFER IN NORTHEASTERN MISSISSIPPI, 
NOVEMBER AND DECEMBER 1982, 


a Survey, Jackson, MS. Water Resources 
Vv. 


D. Darden. 
Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4243, 1984. 1 Sheet Map, 
3 Fig, 5 Ref. 


Descriptors: *Potentiometric map, *Water level, 
*Groundwater, *Aquifer, *Mississippi, Gordo aq- 
uifer, Tuscaloosa. 


This potentiometric map is the second map of the 
Gordo aquifer in a series of maps prepared by the 
U.S. Geological Survey in cooperation with the 
Mississippi Department of Natural Resources, 
Bureau of Land and Water Resources, delineating 
the potentiometric surfaces of the major aquifers in 
Mississippi. The potentiometric surface of the 
Gordo aquifer slopes generally to the west away 
from the outcrop area and it is marked by large 
ground-water cones of depression in the Tupelo 
and Columbus areas. Water levels in or near the 
outcrop of the Gordo aquifer show little long-term 
change. Heavy withdrawals in the downdip area 
have caused water-level declines of about 2 feet 
per year since 1978 in much of the confined part of 
the aquifer. The water-level decline in the Tupelo 
area has averaged about 5 feet per year since 1966; 
however, there has been water-level rise at the 
center of the cone of depression as a result of a 
change in the distribution of pumping. (USGS) 
W85-03943 


HYDROLOGY OF THE WIBAUX-BEACH LIG- 
NITE DEPOSIT AREA, EASTERN MONTANA 
AND WESTERN NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W85-03945 


WATER LEVELS AND WATER-LEVEL 
CHANGES IN THE PRAIRIE DU CHIEN- 
JORDAN AND MOUNT SIMON-HINCKLEY 
AQUIFERS, TWIN CITIES METROPOLITAN 
AREA, ‘A, 1971-80, 

Geological Survey, St. Paul, MN. Water Re- 


M. E. Schoenberg. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4237, 1984. 23 p, 12 Fig, 2 
Tab, 9 Ref. 


Descriptors: *Groundwater, *Groundwater level, 
*Minnesota, Twin Cities metropolitan area, Prairie 
du Chien-Jordan aquifer, Mount Simon-Hinckley 
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uifer, Sandstone aquifer, Dolomitic limestone aq- 
uiler, Minneapolis, St. Paul, Water-level measure- 
ment strategy. 


The Mississippi, Minnesota, and St. Croix Rivers 
aety y intineace fipw. pastures’ tthe Minit én 
Jordan aquifer. Water generally flows 
toward these streams from water-level 
ae ee Ses ee only localized 
cones of depression. In contrast, pumping in Min- 
neapolis and St. Paul has greatly influenced 
ground-water flow in the Mount Simon-Hinckley 
aquifer, resulting in a large cone of depression. 
Between 1971 and 1980 a water levels in the 
Prairie du Chien-Jordan aquifer changed less than 
© Oe ek a ae see ae, ee 
water levels in the Mount Simon-Hinckley aq 
roe as much a 6 fect the center ofthe coe of 
depression. Water-level data suggest that le 
variation of annual pumpage between 1971 and 
1980 from the Prairie du Chien-Jordan aquifer 
seoatiiqanateliypqhitiie winter towiis th et cont 
er, (2) decreased annual pumpage from 1971 to 
1980 80 from the Mount Simon-Hinckley aquifer 
cased rising water levels in that aquifer, and (3) 
= component of pumpage for the 
lount Simon-Hinckley aquifer than for the Prairie 
du Chien-Jordan produced larger and more wide- 
spread seasonal water-level declines in the Mount 
Simon-Hinckley than in the Prairie du Chien- 
Jordan, ly during dry years. (USGS) 
W85-03 


HYDROGEOLOGIC DATA FOR SELECTED 
TEST WELLS DRILLED IN THE FORT UNION 
COAL REGION, EASTERN MONTANA, 
Geological Survey, Helena, MT. Water Resources 
Div 


W. A. Wood. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Open-File Report 
84-464, 1984. 63 p, 13 Fig, 12 Tab, 16 Ref. 


Descri 
*Fort 
tions. 


rs: *Test wells, Coal, *Hydrologic data, 
inion coal region, *Montana, Data collec- 


ic and geologic data have been collected 

as ~~ energy-related projects conducted by the 
U.S. Geological Survey in 11 counties of eastern 
Penge Records of 408 test wells are tabulated in 
The data include well location, type of 

a drilled, well depth, type and diameter of 
casing, depth cased, interval open to well, princi- 
= aquifer, depth to water level, water-level- 
record dates, water-quality-sampling record, and 

type of —— available. Location of the wells is 


shown by county on maps at a wale of 1:500,000. 
'W85-03952 


GROUND WATER IN THE FRESNO AREA, 
CALIFORNIA--A PROGRESS REPORT, 

pees ood Survey, Sacramento, CA. Water Re- 
sources Di 

H. T. Mitten. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
eee Report 83-4246, 1984. 15 p, 5 Fig, 25 


Descriptors: *Groundwater, *Model studies, *Al- 
— aquifers, *California, San Joaquin Valley, 
resno. 


The U.S. Geological Survey, in cooperation with 
Fresno County, is developing a computer model of 
the unconfined aquifer system in the Fresno area. 


remaining effort will center on model calibration. 
(USGS) 
W85-03954 


MAP OF THE CARPINTERIA AREA AND VI- 

CINITY, SANTA BARBARA COUNTY, CALI- 
IRNIA, SHOWING WATER-LEVEL CON- 

TOURS FOR MARCH 1982, 

Geological Survey, Sacramento, CA. Water Re- 

sources Div. 

D. Maltby. 

Available from OFSS, USGS, Box 25425, Fed. 

Ctr., Denver, CO 80225. USGS Water-Resources 

Investigations Report 83-4273, 1984. 1 p, 1 Fig, 1 

Ref. 


Descriptors: *Water level, *Wells, *Well hydro- 

phs, Contours, *California, Carpinteria, Sandy- 
fand, San Santa Barbara, Rincon Creek, Rincon thrust 
fault. 


A water-level contour map of the Carpinteria area, 
California, has been completed by the U.S. Geo- 
— by using 34 water-level measurements 
made by the Carpinteria County Water District in 
March 1982. Also shown are 5 hydrographs that 
show water-level fluctuations in each well between 
1977 and 1982. (USGS) 

W85-03955 


MAP OF THE CARPINTERIA AREA AND VI- 
CINITY, SANTA BARBARA COUNTY, CALI- 
FORNIA, SHOWING WATER-LEVEL CON- 


MARCH 1982 AND MARCH 1983, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For —— bibliographic entry see Field 7C. 
W85-0395' 


ANNUAL SUMMARY OF GROUND-WATER 
CONDITIONS IN ARIZONA, SPRING 1982 TO 
SPRING 1983. 

= tant Survey, Tucson, AZ. Water Resources 


USGS Open-File Report 84-428, 1984. 2 Sheets, 6 
Fig, 2 Tab, 18 Ref. 


Descriptors: *Water levels, *Water level fluctua- 
tions, *Pumpage, Irrigation, *Maps, *Arizona, 
Basin and Range lowlands province, Central high- 
lands province, Plateau uplands province. 


The withdrawal of ground water was slightly less 
than 4.2 million acre-feet in Arizona in 1982, which 
is about 1.2 million acre-feet less than the amount 
withdrawn in 1981. Most of the decrease in 1982 
was in the amount of ground water used for irriga- 
tion in the Basin and Range lowlands province. 
Through 1982, slightly more than 193 million acre- 
feet of ground water had been withdrawn from the 
ground-water reservoirs in Arizona. The report 
contains three small-scale maps that show ground- 
water pumpage by areas, the status of the ground- 
water inventory and observation-well program, 
and the ground-water quality samplin; Fan omy 
The main map, which is at a scale of 1 ,000, 
shows potential well production, depth to ‘water in 
selected wells in spring 1983, and change in water 
level in selected wells from 1978 to 1983. A brief 
text summarizes the current ground-water condi- 
tions in the State. (USGS) 

W85-03958 


GEOHYDROLOGIC RECONNAISSANCE OF 
DRAINAGE WELLS IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
J. O. Kimrey, and L. D. Fayard. 
Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
as a Report 84-4021, 1984. 67 p, 15 Fig, 7 

‘ab, 


Descriptors: *Drainage wells, *Injection wells, 
*Artificial recharge, *Groundwater pollution, Un- 
derground storage, Carbonate aquifers, *Florida, 
Geohydrologic reconnaissance, Underground 
waste disposal. 


Drainage wells are used to inject surface waters 
directly into an aquifer, or w ground waters 
directly into a deeper aquifer, primarily by gravity. 
Such wells in Florida may be grouped into two 
broad types: (1) surface-water injection wells, and 
(2) interaquifer connector wells. Drainage wells of 
the first type are further categorized as either 
Floridan aquifer drainage wells or Biscayne aquifer 
drainage wells. Floridan aquifer drainage wells are 
commonly used to supplement drainage for urban 
areas in karst terranes of central and north Florida. 
Data are available for 25 wells in the Ocala, Live 
Oak, and Orlando areas that allow comparison of 
the quality of water samples from these Floridan 
aquife er drainage wells with allowable contaminant 
ess Comparison indicates that maximum con- 
taminant levels for turbidity, color, and iron, man- 
ganese, and lead concentrations are equaled or 
exceeded in some a samples, and rela- 
tively high counts for coliform bacteria are present 
in most wells. Biscayne po seme drainage wells are 
used locally to dispose of stormwater runoff and 
other surplus water in southeast Florida, where 
Lay e numbers of these wells have been permitted 
le and Broward Counties. The majory beg 
dies wells are used to dispose of water 
swimming pools or to dispose of heated cates 
from air-conditioning units. The use of Biscayne 
aquifer draina; age wells may have minimal effect on 
aquifer potability so long as injection of runoff and 
industrial wates is restricted to zones where chlo- 
ride concentrations exceed 1,500 milligrams per 
liter. Interaquifer connector wells are used in the 
phosphate mining areas of Polk and Hillsborough 
Counties, to drain mines and recharge the Floridan 
aquifer. Water-quality data available from 13 con- 
nector wells indicate that samples from most of 
these wells exceed standards values for iron con- 
centration and turbidity. One well yielded a highly 
mineralized water, and samples from 6 of the other 
12 wells exceed standards values for gross alpha 
concentrations. (USGS) 
W85-03959 


AVAILABILITY OF HYDROLOGIC DATA IN 
SAN JUAN COUNTY, NEW MEXICO, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W85-03961 


SURVEY OF A COASTAL KARSTIC AQUIFER 
BY ANALYSIS OF THE EFFECT OF THE SEA- 
TIDE: EXAMPLE OF THE KRAS OF SLOVE- 
NIA, YUGOSLAVIA, 

Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 


gie. 

C. Drogue, M. Razack, and P. Krivic. 
Environmental Geology and Water Science, Vol. 
6, No. 2, p 103-109, 1984. 7 Fig, 2 Tab, 22 Ref. 


Descriptors: *Karst hydrology, *Aquifers, *Tidal 
effects, *Kras, *Yugoslavia, Bay of Trst, Geologi- 
cal fractures, Water table, Hydrogeology, Hydro- 
dynamics. 


A hydrodynamic study of a coastal karstic aquifer 
is attempted by analyzing the effect of sea-tide on 
its water table. Under certain conditions, this ap- 
proach, which involves quite easy data processing, 
may yield the hydrodynamic parameters of the 
aquifers, diffusivity, in particular. The aquifer in- 
volved here is the Kras of Slovenia, Yugoslavia, 
which is bounded on one side by the Adriatic Sea 
(Bay of Trst). Kras is the Slovenian word from 
which the word karst originates. The Kras aquifer 
is located in a thick carbonate sequence (Creta- 
ceous) with an anticline structure. This sequence 
outcrops and is affected by opened vertical frac- 
tures. The geological setting could suggest a free 
groundwater with negligible piezometric variations 
with respect to the thickness of the carbonate 
sequence. The study was carried out by the identi- 
fication of observed data (fluctuations of the water 
table) and computed data under various assump- 
tions (confined, semi-confined, free groundwater). 
The best fit is obtained when considering a 
groundwater with semi-confined behavior, which, 
of course, does not agree with the geological set- 
ting of the Kras. However, this behavior can be 
justified by the fact that an important karstification 





occurred below the existing sea-level during the 
Quaternary and Tertiary marine recessions, creat- 

ing diffusive zones in lower of saturated 
pay It should be noted that similar situations 
must prevail in all the peri Medieranean karsts as 
they too were affected b' ¢ Quaternary and 
Te recessions. (Authos" 's pred 
'W85-03980 


APPROACH TO MODELLING RADIONU- 
CLIDE MIGRATION IN A MEDIUM WITH 
STRONGLY VARYING VELOCITY AND 
BLOCK SIZES ALONG THE FLOW PATH, 
Royal Inst. of bee Stockholm (Sweden). Dept. 
For eas bithoon sei Field 5B 

ic entry see Fie! ; 
wss03988 ” 


IDENTIFIABILITY IN AQUIFER 
PARAMETER IDENTIFICATION AND OPTI- 
MAL PUMPING TEST DESIGN, 

California Univ., Los Angeles. Dept. of Civil Engi- 


neering. 

W. W.-G. Yeh, and N.-Z. Sun. 

Water Resources Research, Vol. 20, No. 12, 
1837-1847, December, 1984. 8 Fig, 7 Tab, 29 Ref. 
NSF grants CEE-81-13500 and CEE-83-01230. 


Descriptors: *Identifiability, *Aquifers, *Pumping 
tests, *Parameter identification, Model studies, 
Groundwater management, Optimization, Experi- 
mental design, Nonlinear programming. 


An extended identifiability, called ‘delta identifi- 
ability’, is developed for groundwater modeling 
and management. Some fundamental concepts are 
for establishing a criterion in connection 

ie problem of optimal experimental design, 

such as the design of an optimum Erie test to 
assist aquifer parameter identification. In practice, 


the quantity and quality of data prohibits a unique 
solution of the inverse problem of parameter iden- 
tification. The proposed ‘delta identifiability’ is 
based upon the nee of weak uniqueness. The 


determination of the admissibility of a given design 
is formulated as a nonlinear pro; ig problem. 
The original constrained oot lem is transformed 
into solving a sequence of unconstrained problems 
by a penalty function method. Numerical experi- 
ments. are conducted to illustrate the proposed 
wera and algorithm. (Author’s abstract) 


TIONS OF THE GROUNDWATER LEVEL, 

Yu. B. Chelidze. 

Water Resources, Vol. 10, No. 2, p 146-151, 
March-April, 1983. 1 Tab, 9 Ref. Translated from 
be ag esursy, No. 2, p 80-85, March-April, 


Descriptors: *Cyclicity, *Groundwater level, *Os- 
cillations, Mathematical analysis, Harmonic analy- 
sis, Autocorrelation, Geophysics, Solar activity 
cycles. 


It is important to determine the reliability of de- 
tected cycles both in the groundwater level 
(GWL) regime and in pee gener factors, the 
stability of the detected cycles, and the most repre- 
sentative combination of methods for a reliable 
assessment of cyclicity. The cyclic component of 
time series was by means of harmonic 
analysis, autocorrelation function, and visually. 
Cyclicity is actually characteristic for the GWL 
series. Strictly —, it is not quite correct to 
assert the presence of a stable cyclicity of the 
GWL. Characteristic periods were found, or more 
clearly, periods of characterisic duration. A sub- 
stantial variation is characteristic for the amplitude 
of oscillations of the GWL within one period. It 
appears to be improper to compare cyclicity de- 
tected in solar activity with that in the GWL 
regime if cyclicity is analyzed on the basis of series 
of different lengths. (Baker-IVI) 

W85-04092 


USE OF GROUNDWATER ISOTOPIC PARAM- 
ETERS FOR CLASSIFYING STRUCTURAL 


AND HYDROGEOLOGICAL STAGES OF THE 

PLATFORM AREA OF DAGESTAN, 

Moscow State Univ. (USSR). 

M. K. Kurbanov, O. V. Mamaev, and V. A. 

Filonov. 

Water Resources, Vol. 10, No. 2, p 165-169, 

March-April, 1983. 1 Fig, 3 Tab, 5 Ref. Translated 

from Vodnye Resursy, No. 2, p 103-107, March- 

Med 1983. 

riptors: *Groundwater, ‘*Isotope studies, 
“Dagestan, *USSR, Hydrogeology, Hydrogeoche- 

mistry, Radioisotopes, Uranium radioisotopes, Hy- 
poorinke.< ng 


The possibility of using radioactive and stable iso- 
topes as indicators for solving problems of scientif- 
ic applied hydrogeochemistry was established in 
earlier investigations. The results of using isotopic 
for classifying by type vertical + and 
ee and hydrogeochemical zonation of 
er systems of the sedimentary cover of the p 
form part of Dagestan are presented. The iso’ 
parameters included data on the content of 
active elements in groundwaters. Statistical proc- 
essing of the limited amount of data on the isotopic 
ratios of uranium and also on the total content of 
radioactive elements in undwaters of the sedi- 
mentary cover of the p! ou de of Dagestan 
confirmed the presence of v hydrogeological 
zonation by —. Such processing of analytical 
data provides a high reliabiliy of the combined use 
of beeing parameters as a criterion in structural- 
genetic, aon a and hydrogeological fore- 
casts. (Bak 
wesouoe 


INVESTIGATION OF THE POSSIBILITIES OF 
URANIUM ISOTOPIC MODELING OF PROC- 
ESSES OF GROUNDWATER FORMATION 
AND CIRCULATION UNDER CONDITIONS 


INE, 

Akademiya Nauk Kirgizskoi SSR, Frunze. Inst. 
Fiziki i Matematiki. 

P. I. Chalov, and A. I. Tikhonov. 

Water Resources, Vol. 10, No. 2, p 169-175, 
March-April, 1983. 6 Fig, 1 Tab, 10 Ref. Translat- 
ed from Vodnye Resursy, No. 2, p 108-116, 
March-April, 1983. 


Descriptors: *Groundwater movement, *Isotope 
studies, *Uranium radioisotopes, *Cholpon-Ata, 
*USSR, Model studies, Transition zone, Geochem- 
istry, Hydrogeology. 


The Cholpon-Ata resort zone is located in the 
middle part of the northern limb of the large 
intermontane Issyk-Kul artesian basin. Intrusive, 
extrusive, and metamorphic Paleozoic rocks com- 
g the high-mountain Kungei-Alatoo Range 
hea a develoment in its northern part. 
areal survey was performed to study waters of 

on investigated zone by uranium isotopic methods. 
Water samples were taken from 90 points, includ- 
ing 62 operating wells, 12 springs in the piedmont 
zone, 1 pit and 15 rivers, and analyzed for the 
content and isotopic composition of uranium. The 
uranium content in waters varied from 1.35 to 24.5 
relative units, but its distribution has certain regu- 
larities. There were no geochemical barriers for 
uranium deposition and the Quaternary deposits 
through which the waters seep are rather well 
flushed. The uranium isotopic model of the forma- 
tion and circulation of groundwaters of the Quater- 
nary deposits of the Cholpon-Ata resort zone were 
found in the main to correspond to the hydrogeo- 
logical notions about the general direction of 
movement and character of sources feeding the 
investigated groundwaters. This confirms the pos- 
sibility of using uranium disequilibrium for model- 
ing the indicated processes under conditions of 
development of surface streams and short length of 
the transient zone of groundwaters. The uranium 
isotopic model made it possible to obtain new 
information about groundwaters of the investigat- 
ed region, which could not otherwise be obtained. 
The information and model can be used when 
determining the optimal pumping rates at existing 
wells, when planning the drilling of new wells, and 
when monitoring groundwater pollution. The ear- 
lier proposed method of calculating discharges of 
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groundwater supply sources gave results agreeing 
with the hydrogeological soles which indicates 
the possibility of using it when solving scientific 
ot practical problems of hydrogeology. (Baker- 


I 
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HYDROGEN AND OXYGEN ISOTOPES IN 
REVEALING THE NATURE OF HYDROCHE- 
MICAL INVERSION OF DEEP GROUNDWAT- 


ERS, “ 

Yu. B. Seletskii. 

Water Resources, Vol. 10, No. 2, Me ae 
March-April, 1983. 1 Fig, 4 Tab, 24 

ed from Vodnye Resursy, No. 2, p 7-123, 
March-April, 1983. 


Descriptors: *Groundwater tr ney A *Isotope 
studies, *Hydrochemical inversion, Bi 

Brines, Artesian basins, Groundwater flow, 
Oxygen isotopes, Deuterium. 


Data which has been gathered on deep groundwat- 
ers suggests that relatively low-mineralized waters 
of the sodium bicarbonate type seem often to be 
observed below the zone of development of brines. 
The existence of such waters gives rise to the 
presence of an inverted hydrochemical zonation in 
the section of artesian basins. Hydrochemical in- 
version and the presence of low-mineralized 
waters in the section of artesian basins is not a rare 
a and is one which requires explanation 
rom the standpoint of genesis. In using data on 
deuterium concentrations for this purpose, each 
organic substance contains less deuterium than the 
initial material that served as its hydrogen source. 

Therefore waters of an organo-de genesis 
will have relatively low deuterium concentrations. 

Waters formed as a result of metamorphism of 
liquid and solid hydrocarbons will apparently be 
distinguished by especially low concentrations. As 
regards the degradation of permafrost as a cause of 
occurrence of low-mineralized waters, as a result 
of this process waters that formed in a harsh cli- 
mate will enter the beds. The process of collapse of 
natural-gas hydrate pools in permafrost regions 
will apparently be accompanied by an analogous 
effect. Radiolysis can be one of the mechanisms of 
formation of low-mineralized waters. As a result of 
this process, strongly 4 oan water from the 
rocks into the water. of this process is 
small. From the sandpeet fan the fnotopic composi- 

tion of hydrogen and oxygen the existing hypoth- 
eses of the origin of deep low-mineralized waters 
can be roughly divided into three groups. When 
the waters are genetically related to waters in a 
molecular form they are on the whole analogous to 
them in isotopic composition and the deuterium 
concentrations do not contrast with the oxvgen-18 
concentrations. In the case of the origin of fresh- 
ened waters from natural objects in which water is 
absent in a molecular form there is either a contrast 
of the deuterium and oxygen-18 concentrations 
which is greater, the greater the corresponding 
fractionation factors, or anomalously low deuteri- 
um concentrations. (Baker-IVI) 

W85-04096 


ALTITUDINAL HYDROCHEMICAL ZONA- 
TION OF GROUNDWATERS, 

G. V. Shipovalov. 

Water Resources, Vol. 10, No. 3, p 261-265, May- 
June, 1983. 6 Tab, 9 Ref. Translated from Vodnye 
Resursy, No. 3, p 94-96, May-June, 1983. 


Descriptors: *Hydrochemical zonation, *Ground- 
waters, *Altitude, Distribution, Water supply de- 
velopment, Hydrogeology. 


The distribution of groundwaters with different 
mineralization and chemical composition by alti- 
tude can be used in a preliminary assessment of the 
possibility of discovering groundwaters in poorly 
investigated and uninvestigated of intermon- 
tane depressions. In an example for the active 
water-exchange zone of a closed intermontane de- 
pression, the following aspects can be distin- 

: a belt of bicarbonate fresh groundwaters 
(absolute heights of more than 2, m, height 
above base level more than 1,800 as a belt of 
chloride, primarily mineralized groundwaters (ab- 
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solute heights less than 1,400 m, height above base 
level up to 600 m); a belt of groundwaters of 

various mineralization and chemical composition 
ar a of sulfate waters (absolute 
heights 1,400-2,400 m, height above base level 600- 
1800 m). With further establishment of the charac- 
teristics of altitudinal zonation it will apparently be 
possible to obtain a more fractional division of the 


DETERMINATION OF THE PARAMETERS 
OF INTERCONNECTED CONFINED AND UN- 
CONFINED AQUIFERS ON A COMPUTER, 

O. A. Dulkite. 

Water Resources, Vol. 10, No. 3, p 266-273, May- 
June, 1983. Translated from Vodnye Resursy, No. 
3, p 100-108, May-June, 1983. 


Descriptors: *Aquifers, *Parametric hydrology, 
*Computers, Confined aquifers, Leaky aquifers, 
Head, Unsteady flow, Boundary conditions. 


ing the main parameters of two- 

tata Binion's ctelieont dee costhate 

pe pone me standard curves of type A and B are used most 
often. The use of Boulton’s solution requires much 
computer time, since the indefinite integrals con- 
tained in the Bessel function converge rather 
calculating the derivatives with re- 

The of minimiza- 

the functional also converges slowly or not 

In a qualitative analysis of the calculation 

— maximum attention should be given to the 


calculation scheme. For the case of steady 
ios, the bank of schemes is supplemented by the 
pe Ag as ge cer schemes, a semiconfined 
aquifer quik incomplete connection with the 
river; an aquifer-strip with the same conditions on 
the as for unsteady flow; a leaky aqui- 
fer with a constant head in the adjacent stratus. 


(Baker-IVI) 
W25-04107 


USE OF ISOTOPE METHODS IN HYDRO- 


LOGY, 
ajo gui daa Rasa sane Washington, 


J. Jordon, K. Frohlich, and D. Herbert. 
Water Resources, Vol. 10, No. 3, p 279-284, May- 


June, 1983. 5 Fig, 2 Tab, 5 Ref. Translated from 
Vodnye Resursy, No. 3, p 116-122, May-June, 


1983. 

Descriptors: *Isotope studies, *Hydrogeology, Hy- 
drologic cycle, Groundwaters, Precipitation, Hy- 
drologic cycle, Residence time, Aquifers. 


Isotope hydrogeology is based on the use mainly 
of natural isotopes present in the environment for 
additional information of the global and 
oo hydrologic cycle. This information is re- 
lated primarily to the age of water, hydraulic inter- 
connection of aquifers, and the degree of protec- 
tion of groundwaters from pollution. The entry of 
isotopes into the recharge area and their concen- 
tration in the discharge area or in investigated 
wells are the main prerequisites for determining 
the residence time of groundwaters, 
flow rate of groundwaters, dynamics of pollutants, 
genesis of water, and hydraulic interconnections 
between aquifers and between surface and subsur- 
face waters of various origin. In the past two 
decades sufficiently sensitive and accurate methods 
of measuring natural isotopes have been devel- 


oped. Examples of using natural isotopes for solv- 
ing various hydrogeological problems are exam- 
ined. (Baker-IVI) 

W85-04109 


USE OF A HELIUM SURVEY FOR EVALUAT- 
ING THE STATE OF GROUNDWATERS, 
Kiev Waterworks and Sewage Administration 


(USSR). 

S. A. Brind, G. I. Burshtein, and V. S. Krylov. 
Water Resources, Vol. 10, No. 3, p 285-288, May- 
June, 1983. 3 Fig, 1 Tab, 4 Ref. Translated from 
Vodnye Resursy, No. 3, p 123-126, May-June, 
1983. 


Descriptors: *Helium, *Groundwater, Aquifers, 
Wells, Water resources development, Percolation, 
Groundwater level, Leakage. 


The main form of movement of helium in sedimen- 
tary strata is percolation with a phase-carrier, 
water. Helium, moving along defocragiions from 
the depths of the earth, is mixed in water-bearing 
layers with helium formed during decay of radio- 
active substances of the sedimentary strata, and in 
most cases its contribution to the helium content of 
the inv — waters is negligible. The distribu- 
tion of helium content both for the Cenomanian 
and Jurassic aquifer did not contradict the lognor- 
mal law. The changes in the helium concentration 
along the profiles can be explained by a combina- 
tion of a number of geological factors, presence of 
deformations, and marked drop of the groundwat- 
er level. For the Cenomanian aquifer, anomalous 
and high helium concentrations were recorded in 
certain wells of the Lybid’ River valley. The long 
operation of these wells has caused a considerable 
drawdown, as a result of which the high-head 
waters occurring lower have become an additional 
supply source of the Cenomanian aquifer. A high 

um content was observed in wells which 
tapped the Cenomanian and Jurassic aquifers. De- 
scending leakage into a producing aquifer leads to 
a decrease of the helium content in it. The gradient 
of the helium concentration between adjacent 
aquifers increases with depth, and therefore the 
concentration anomalies in the case of downward 
leakage are less distinct than in the case of upward 
leakage of water. The most significant inflow of 
water from below is clearly recorded by the 
change in the helium concentration. (Baker-IVI) 
W85-04110 


IDENTIFICATION OF HYDROGEOLOGICAL 
SYSTEMS FROM DATA OF ISOTOPE 
TRACER INVESTIGATIONS, 

V. T. Dubinchuk, and V. A. ag pee 

Water Resources, Vol. 10, No. 4, p 376-384, July- 
August, 1983. 2 Fig, 17 Ref. "Translated from 
ee Resursy, No. 4, p 96-104, July-August, 


Descriptors: *Groundwater, *Isotope studies, *Hy- 
as Natural waters, Tracers, Recharge, 


Mixing, Boundary conditions, Groundwater move- 
ment. 


The diversity of the conditions of formation and 
introduction of natural isotopes into groundwaters, 
conditions and regimes of injection of 
tracers into flows of natural 

Of travers offers, wide pasties for speciale 

offers possi for 

studying natural waters - their genesis, age, and 
dynamics, structure of flows, and kinetics of natu- 
ral physicochemical and hydrogeochemical proc- 
esses, Regardless of the vr rof the purposes of 
studying hydrogeological objects, ly all 
problems of hydrogeology are problems of identi- 
fying the investigated real object, determining its 
—— and regime of functioning, and estimating 
its parameters as a system. For the most complete 
hydrogeological processing and interpretation of 
iso' tracer data physicomathematical models of 
ioning of hydrogeological systems are 
constructed which should take into account the 
structure; the hydrodynamic regime; the condition 
of recharge, discharge, crossflow, and mixing of 
waters; and certain omy and bo’ conditions. 
When determining the space-time distribution of 
the content of pa be or artificially injected iso- 


tracers in groundwater it is possible to formu- 
9 and solve a number of important identification 
roblems. 
85-04122 


MODEL OF TRITIUM INFILTRATION IN 
<a USING A LOGNORMAL FUNC- 
. Vv. V. Karasev. 

Resources, Vol. 10, No. e Ee pe tee July- 
pi mall 1983. 2 Fig, ‘1 Tab, Translated 


from Vodnye Resursy, No. 4 p 112-117, July- 
August, 1983. 


Descriptors: *Aquifers, 
studies, 


*Model | a he ned 
Isotope ! 
Infiltration. 


G 





The short-lived isotope tritium is often found in 
i in which the water, mee oe to radiocar- 

bon deteminations, has an age in the hundreds and 
thousands of years. The presence of tritium in such 
aquifers requires the construction of 


data. On the basis of limited data only a jud 
about the consistency of a particular 
distribution law with the observation is ible. 
The of tritium in groundwaters of consid- 
erable age can be explained by a model with a 
lognormal =o Coie ane velocities, which 
was proposed for ri the dispersion curves. 
eer he wieds uasi-diffusion type was 
in a ly symmetric system. 


Water Resources, Vol. 10, No. 5, p 469-478, Sep- 

tember-October, 1983. 4 Fig, 3 Tab, 10 Ref. Trans- 
lated from Vodnye Resursy, No. 5, p 108-118, 
September-October, 1983. 


Descriptors: *Confined aquifers, *Computers, Data 
processing, Groundwater management, Aquifers. 


Processing of almost all initial data with the use of 

uter should begin with the scheme of an 
a ee 
an the values of the should be 
traced by moments of time. The character 

of te Foamy to fen ons to. ‘determined by 
anal the tendencies of the changes in the 
values of the parameters in all processing methods. 
Using the criterion of minimum average error, one 
can rather accurately determine the original trac- 
effect of boundaries in plan 


lated eyed the areal processing method 
ee ee ee eee aes 
mogeneity most correspond to the real value of 
transmissivity of the aquifer regardless of the hy- 
drodynamic scheme. Calculated values of all pa- 
pong eter ty ghee ob peace in -vord 
are obtained in the combined ig method. 
ed by the tem: 


poral or areal processing method + mate 
ably on the given initial values. (Baker-IVI) 
W85-04134 


NEW MODELS FOR INTERPRETING DATA 
ON THE CONTENT OF ENVIRONMENTAL 
TRACERS IN GROUNDWATERS AND THEIR 
COMBINED U: 

Pg of Nuclear Physics, kolow (Poland). 

J. Grabczak, K. Rozanski, A. Zuber, 
and I. Sliwka. 

Water Resources, Vol. 10, No. 5, p 479-483, Sep- 
tember-October, 1983. 4 Fig, 3 Tab, 7 Ref. Trans- 
lated from Vodnye Resursy, No. 5, p 119-123, 
September-October, 1983. 


Descriptors: *Groundwater, “Isotope studies, 
*Tracers, *Model studies, Helium, Tritium, Kryp- 
ton, Freon, Carbon, Radioisotopes. 





rll mg ualitative interpretation of data on the concen- 
trai of natural radioactive ben ay al pa 
waters usually consists in constructing ro seis. New 
metric models, often called black box models. 


using dispersion model, such 

the turnover time T and a dispersion 

In certain cases it is necessary to introduce an 
additional parameter which is equal to the ratio of 

the velocity of the flow of the — without 

oe Oe eee eee S flow with a 

tracer. For methods based on the use of tritium and 


inlet and outlet of the system. Direct solutions, 
calculations of the concentrations at the inlet on 
the basis of presumed values of the parameters, are 
useful for Wasee ie we possible applicability of a 
particular tracer. ig the sampling program, 
and finally, for obtaining approximate solution of 
the inverse problem. Several — Se = 
regime observation during sev years 0! 
eS ee ee oe 
preliminary measurements of ton-85, 
heli, and Freon-11 are examined. -IvI) 


ANALYSIS OF THE POSSIBILITIES OF 
USING HYDROCHEMICAL EARTHQUAKE 
PRECURSO! 


RS, 
V. T. Dubinchuk. 
Water Resources, Vol. 10, No. 5, F Bagmncss Sep- 
tember-October, 1983. 2 Fig, 12 Ref. Translated 
from Vodnye Resursy, No. 5, p 130-136, Septem- 
ber-October, 1983. 


Descriptors: *Earthquakes, *Groundwater, Chemi- 
cal analysis, Isotope studies, — Hydrogeo- 
logy, Geochemistry, Residence time. 


During buildup of earthquakes many investigators 
fgeve claprted an lacoste of dit onteae of exttehs 
chemical, gaseous, and isotope com ts of 
groundwaters, and after the main shock the com- 
paratively rapid restoration was also noted. The 
changes in composition are selective with 

cal’ Brtieanniogt depend on the Leoige geologi- 


conditions, “and were detected at siigenilte die dis- 
tances from the earthquake focal zone at depths 
accessible for hydrogeological wells and even in 
surface outflows. Radon is a short-lived Aes 
and therefore no model of its transport from 

focal zone is suitable for explaining the pa oe 
changes in its content in groundwaters far from the 
focus. It is necessary to assume that it is released 
wherever increased stress is created in the rock 
mass, including in zones distant from the focus. 
The possibility of — variations of radon 
content in waters of ly active regions on a 
fundamentally new basis, procesdine o from a mo- 
lecular-kinetic theory, is examined. An essential 
and in certain cases a decisive role in the formation 





ystem. 
property of s which substantially af- 
ifestation and contrast of hydro- 
geochemical signals is the average residence time 
Sf the water in thu‘tyypeen Ol of tha giih commpe- 
nent in the solution. (Baker-IVI) 
W85-04137 


S 
TRATIONS, 

N. V. Pyatnitskii, and V. A. Polyakov. 

Water Resources, Vol. 10, No. 5, p 496-501, Sep- 
tember-October, 1983. 4 Fig, 6 Ref. Translated 
from Vodnye Resursy, No. 5, p 137-141, Septem- 
ber-October, 1983. 


Descriptors: *Groundwater, *Tritium, *Isotope 
studies, Electrolysis, Water exchange, Tracers. 


ELECTROLYTIC ENRICHMENT OF WATER 
AMPLES WITH LOW TRITIUM CONCEN. 


Tritium is an ideal tracer when studying ground- 

waters of the zone of active water exchange. The 

‘tie Seealon, pponiaily woul. eafcheremsiyae 

water samples presently is an ‘Olysis 

cutkhenat watios. Due to the high tritium en- 

richment factor on the given electrolytic device it 

is possible to achieve a counting rate on a liquid 
scintillation spectrometer of about 1 count/min per 

of eplnagucicglen eceioan belng ives wish dee 
y' solv 

use Of natural tritium and to increase the re! 

of the results. (Baker-IVI) 

W85-04138 


PRESENT STATUS OF THE PROBLEM OF IN- 
VESTIGATING THE INTERACTION OF 
GROUNDWATERS AND SEAWATERS, 

I. S. Zektser. 

Water Resources, Vol. Ag No. 6, p 537-543, No- 
vember-December, 1983. 18 Ref. Translated from 
Vodnye Resursy No. 6, p 57-64, November-De- 
cember, 1983. 


Descriptors: *Groundwater, *Seawater, *Hydro- 
logic budget, Salinity, Water exchange, Drainage, 
Hydrologic cycle, Groundwater movement, 
Groundwater discharge, Coastal aquifers. 


Groundwater discharge into seas is the only com- 
ponent of the water balance which cannot be di- 
rectly measured, and often there are no data for a 
substantiated quantitative calculation of this com- 
ponent. Waters of the underground hy here 
can be divided according to the conditions of their 
distribution and occurrence into land groundwat- 
ers having on pasate anne in Oe Sepa poet af 
the Soteieilential section and connected with 
the atmosphere and subaqueous groundwaters dis- 
tributed under the bottom of seas and large lakes 
and hydraulically connected with these water 
bodies. Data on the dynamics of groundwaters of 
artesian structures adjacent to inland seas and lar, P 
lakes show that the groundwater flow within 
upper hydrogeological stage is directed, as a ie 
seaw: Sedimentation waters are confined 
mainly to the most submerged parts of modern sea 
basins and as a result of vertical percolation are 
rather closely connected with seawaters. Flows of 
infiltrating waters arriving from land are distribut- 
ed mainly in the shelf zone. The process of dis- 
placement and replacement * of sedimentation 
waters by infiltration waters is quite long in time. 
The role of groundwater discharge in the total 
water balance of the earth and global hydrologic 
cycle is considered along with the effect of 
groundwaters on the formation of the water and 
salt balance of seas and large lakes and a study of 
the interaction of seawaters and groundwaters in 
coastal regions, discharge regions of fresh ground- 
waters in coastal zones of seas to use them for 
water supply, rn es effect of tentvD: on 
the formation of mineral deposits. (Baker-IVI) 
W85-04144 


MASS CONSERVATION IN FINITE ELEMENT 
GROUNDWATER MODELS, 

Thayer School of Engineering, Hanover, NH. 

D. R. Lynch. 


Advances in Water Resources, Vol. 7, No. 2, p 67- 
74, June, 1984. 8 Fig, 9 Ref. 


Descriptors: *Model studies, *Mass conservation, 
*Groundwater, Mathematical models, Mass bal- 
ance, Galerkin equations, Hydraulic models, 
Boundary conditions, Dirichlet boundaries. 


One of the fundamental tests of any water re- 
sources model is its ability to conserve mass. Nu- 
merical mass balance relations are derived for 
common formulations of the hydraulic and species 
transport equations, by summing the Galerkin 
equations. Volume Lease in the mass balances 
use the same quadrature as employed in the indi- 
vidual Galerkin ——_ Imperfect quadrature 
Se a degrade the mass Hee re me ie the 

lux divergence terms are integra’ y parts, or 
the quadrature is sufficient to exactly in ite the 
flux divergence. The surface integrals which arise 
naturally in the Galerkin formulation constitute 
additional numerical unknowns on Dirichlet 
boundaries. These surface integrals represent the 


WATER CYCLE—Field 2 
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numerical mass efflux from the system and are 
essential ingredients in the mass balance. If Galer- 
kin equations are discarded along Dirichlet bound- 
aries, the mass balance is destroyed by the —~d 
por ge amen a Ym gi i 
the numerical solution. — variable 
its, boundary element Se 
peso we ager all contribute to ontles 
mass im and in each case the contribution 
is linear in the mesh spacing. The following rules 
are essential to successful mass balance: integrated 
the flux divergence term by parts; use the right 
quadrature in the mass balance volume ao 
= the Galerkin equation at Dirichlet bo 


as the equation for the flux. Soci 
W5-04162 i - D 


NODAL DOMAIN INTEGRATION MODEL OF 
TWO-DIMENSIONAL ADVECTION-DIFFU- 
SION PROCESSES, 

on graees Univ., Irvine. Dept. of Civil Engineer- 


T. V. Hromadka II. 
Advances in Water Resources, Vol. 7, No. 2, p 76- 
80, June, 1984. 1 Fig, 7 Ref. 


Descriptors: ‘*Advection, ‘Diffusion, *Nodal 
domain integration, Model studies, Anisotropy, 
Groundwater, Mathematical models, Boundary 
conditions. 


The nodal domain integration method is applied to 
a two-dimensional advection-diffusion process in 
an anisotropic inhomogeneous medium. The 
domain is discretized into the union of irregular 
triangle finite elements with vertex-located nodal 
points and a linear trial function is used to approxi- 
mate the “dar flow equation’s state variable 
in each on-linear parameters are as- 
sumed Alongs. ria for small durations in time in 
each element. The resulting numerical model rep- 
resents the Galerkin and subdomain integration 


dated in a manner similar to the Galerkin finite 
element a. (Author’s abstract) 
W85-04163 


STATIONARY PRINCIPLE FOR NON CON- 
SERVATIVE SYSTEMS. 
Arizona Univ., Tucson. "Dept. of Hydrology and 


Advances in Water Resources, Vol. 7, No. 2, p 85- 
88, June, 1984. 6 Ref. 


Descriptors: *Stationary principle, *Dissi 
*Mathematical studies, Mass balance, 

media, Solute transport, Energy, 
Darcys law, Groundwater movement. 


tion, 
, Porous 
Momentum, 


A stationary principle is described to yield govern- 
ing integral formulations for dissipative systems. 
Variation is applied on selective terms of energy of 
momentum functionals resulting with force or mass 
balance equations respectively. Applying the prin- 
ciple for a motion of a viscous fluid yields the 
Navier-Stokes equations as an approximation of the 
functional (i.e. uating to zero part of the inte- 
grand). When a y’s flow regime in a porous 
media is considered, implementing a space averag- 
ing method on the resultant integral derived by the 
principle, Forchheimer’s law for energy accumula- 
tion and solute transport equation for momentum 
assembling are yielded in differential form approxi- 
mation of a more extended functional formulation. 
(Author’s abstract) 

W85-04165 


SHAPE OF THE NON-STEADY INTERFACE 
INTERSECTING DISCONTINUITIES IN PER- 


MEABILITY, 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineerin; gincasing 

J. Bear, and A. M. Shapiro. 

Advances in Water Resources, Vol. 7, No. 3, P 
106-112, September, 1984. 4 Fig; 1 Tab, 6 Re 


Descriptors: *Interfaces, *Permeability, Porous 
media, Saline-freshwater interfaces, Aquifers, Air- 
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which involve the simultaneous move- 
miscible or immiscible fluids in a 


and retreating interfaces intersect boundaries of 

mpegs at different angles. 

Solahiny Gea aa eaietsag Gan, Oe 
larger ty lying one, 

interface will be continuous while exhibiting a 

ee wee 2 Se Se a re fern 

—— ‘or situations where 

Se veasllos of tae tue souditerep Telos vee 

dans bos Ges ones pacten ot tent 

oe Oe > tenet See this 


the -_ of intersection 
and the boundary of the 


Ad i esources, Vol. 7, No. 3, 
113-115, September, 1984. 1 Fig, 3 Ref. NSF Pad 
CEE-7920996 01. 


Descriptors: *Multiphase flow, *Porous media, 
Distribution, Flow, water movement, 
Mathematicao studies. 


In 1977 Gray and Lee (Intl. J. Multiphase Flow 
1977, 3, 333) presented a proof of the averaging 
theorems for porous medium flow that made use of 
a distribution or indicator function. The distribu- 
tion function has been found to be a very conven- 
ient and useful tool in —— equaitons for 
Sa. The distribution function is 
analogue of the Dirac delta 
opposed to a more classical multi- 
dimensional delta distribution function. The differ- 
ences between the actual Dirac and this analogy, 
discussed in Gray and Lee have been mathemati- 
cally defined. (Baker-IVI) 
W85-04169 


FINITE “FINITE DIFFERENCE AL- 
TERNATING DIRECTION ALGORITHM FOR 
THREE-DIMENSIONAL GROUNDWATER 
TRANSPO 


RT, 
Princeton Univ., +4" es of Civil Engineerin, 
D. K. Babu, and G X! 
‘aceaiiaan te Wear’ Mnasaninn: Wal 7, No. 3, 
116-119, ber, 1984. 5 Fig, 1 Ref. DOE DE. 
AC02-83ER60170. 


peer nae *Groundwater transport, *Finite ele- 
difference procedure, Algorithms, Sim- 
ulation, a Mathematical studies, Solute 


While technically feasible, three-dimensional finite 


(N x M) array of nodes 


from one in which NM equations must be solved 
simultaneous! By one of solving N ae M 
times in the ae Ben M wine 5 ee bo 
the second tions to type lems 
field Guamleen indians that the Lae wae is robust 
and accurate. (Author’s abstract) 

W85-04170 


MULTICOMPONENT SOLUTE TRANSPORT 
WITH SORPTION AND SOLUBLE COMPLEX- 
ATION, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
W85-04171 


FOURIER INTERPRETATION OF MULTI- 
PHASE AVERAGING THEORY, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
J. H. Cushman. 

Advances in Water Resources, Vol. 7, No. 3, p 
126-131, September, 1984. 14 Ref, 1 Append. 


Descriptors: *Multiphase transport, *Fourier anal- 
ysis, Mathematical studies, Boundary conditions, 
Impulse-response filters, Mathematical equations, 
Distribution filtering. 


The fundamental reason for averaging the continu- 
um scale equations when dealing with immiscible 
multiphase transport theory is the inability to de- 
scribe a complicated geometrical structure of the 
phase boundaries. An averaging procedure is in- 
voked to increase the scales of motion in the 
transport equations. An attempt is made to eluci- 
date some of the inherent properties of impulse- 
response filters used in multiphase rt 
theory. To indicate the properties that are inher- 
ently important to multiphase filters, the process 
was transferred to pony anor mp By use of a 
spatial autocorrelation function, it was shown how 
spatial correlations of the microscale affect spatial 
correlations on the macroscale. For three basic 
reasons the classical filtering of a multiphase proc- 
ess was generalized to a distributional setting: te 
interpret averaging in a relativistic sense, the 
ing process need not exist as an integral; Brorerorh 
generalizations often lead to significant ad- 
vances in physical jnsight; and because the field 
properties are discontinuous across phase bound- 
aries, the transport equations are properly consid- 
ered in the sense of distribution theory. Because 
delta distributions generally have compact support 
and are not generated by integrable functions, dis- 
tributional filtering allows for such functions, 
whereas the classical theory does not. (Moore-IVI) 
W85-04172 


SATURATED-UNSATURATED TRANSIENT 
FINITE ELEMENT SEEPAGE MODEL FOR 
GEOTECHNICAL ENGINEERING, 

Saskatchewan Univ., Saskatoon. Coll. of Engineer- 


ing. 
For primary bibliographic entry see Field 8B. 
W85-04173 


PERIODIC RECHARGE TO FINITE AQUI- 
FIERS FROM RECTANGULAR AREAS. 

Thessaloniki Univ., Salonika (Greece). School of 
Technology. 

P. Latinopoulos. 

Advances in Water Resources, Vol. 7, No. 3, 
137-138, September, 1984. 4 Fig, 1 Tab, 10 Ref. 


Descriptors: *Groundwater recharge, *Aquifers, 
*Groundwater movement, Laplace equation, Fou- 
rier analysis, Seasonal variation. 


Analytical solutions for groundwater flow in un- 
confined rectangular aquifers are presented for the 
case of recharge from rectangular areas. The lin- 
earized differential equation of the flow is solved 
using Laplace and finite Fourier transforms. The 
problem concerns the response of finite aquifers to 
periodic (seasonal) recharge schemes of variable 
duration. Results can be obtained for various com- 
binations of Dirichlet and Neumann boundary con- 
ditions and can be easily used in a preliminary 


study of water resources management. (Author’s 
abstract) 
W85-04174 


SIMPLE MODEL OF A PHREATIC SURFACE 
THROUGH AN EARTH DAM, 

Geological Survey, Laguna Niguel, CA. Water 
Resources Div. 
T. V. Hromadka, II. 
Advances in Water Resources, Vol. 7, No. 3, p 
141-142, September, 1984. 2 Fig, 5 Ref. 


Descriptors: *Air-water interfaces, *Earth dams, 
*Mathematical models, Soil water, Isotropy, Seep- 
age face, Groundwater level. 


The classic problem of estimating the phreatic 
surface in a homogeneous isotropic soil uses either 
a domain method or a boundary element technique 
to develop the approximate seepage face and cor- 
responding approximate water-surface elevations, 
and an iteration procedure is used which adjusts 
the phreatic surface elevations until the predicted 
potentials coincide with the surface elevations. A 
simple procedure is presented for estimating a 
hreatic surface in an earthen dam, without an 
iterative procedure. The approach is based Be ox 
the Complex Variable Boundary Element M 
(CVBEM), but produces estimates for the phreatic 
surface elevations with a single matrix solution, as 
— by iteration in the previous approaches. 
CVBEM approximation geometric functions 
are expanded into a first order Taylor series, so 
that the unknown phreatic surface location geo- 
metrics can be approximated without iteration. 
The technique provides for the numerical solution 
of the inverse problem of locating the phreatic 
surface coordinates. In the phreatic surface prob- 
lem considered, good results were obtained by this 
technique. (Moore-IVI) 
W85-04175 


SUBSURFACE TRANSPORT WITH EMPHASIS 
ON HYDROLOGY: RESEARCH NEEDS, 
Battelle Pacific Northwest Labs., Richland, WA. 
Environmental Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W85-04217 


USE OF A DIGITAL MODEL ame 


ROCK AQUIFER AT NIAGARA FALLS, NEW 
YORK, U.S.A., 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

M. L. Maslia, and R. H. Johnston. 

Journal of Hydrology, Vol. 75, No. 1/4, p 167-194, 
1984/1985. 10 Fig, 3 Tab, 19 Ref. 


Descriptors: *Groundwater movement, *Geologi- 
cal fractures, *Hydrogeology, *Niagara Falls, 
*New York, Hyde Park Landfill, Simulation, Ve- 
locity, Path of pollutants, Groundwater recharge. 


The Hyde Park landfill is a 15-acre (6.1 ha) chemi- 
cal waste disposal site located north of Niagara 
Falls, New York. A low-permeability glacial till 
and lacustrine deposits, a moderately permeable 
fractured rock aquifer - the Lockport Dolomite, 
and a low ability unit - the Rochester Shale 
underlie ty site. The mechanism by which 
groundwater moves through fractured rocks un- 
derlying a hazardous waste site was investigated 
using a digital simulation approach. A saturated- 
unsaturated flow model was used to test three 
different groundwater flow scenarios with varying 
hydraulic conductivities, ratios of anisotropy, re- 
charge rates and boundary conditions. Among the 
three scenarios tested, scenario 2 (with strongly 
anisotropic conditions in the Lockport Dolomite 
with added recharge through the landfill cap and 
limited flow through the Rochester Shale) is con- 
sidered the most realistic hydrogeological model. 
Based on simulation with the hydrogeologic pa- 
rameters of scenario 2, specific discharge (Darcy 

velocity) ranges from about 0.01 to 0.1 ft./day 
(0.003 to 0.03 m/day) in the upper unit of the 
Lockport Dolomite to slightly more than 0.0001 
ft./day (0.00003 m/day) in the Rochester Shale. 





Real velocities are highest in the upper unit of the 
Lockport, pages from about | to 5 ft./day (0.3 to 
1.5 m/day) if the average effective porosity is 
assummed to be 0.02. A groundwater divide exists 
east of the landfill, indicating that all groundwater 
originating near of flowing beneath the landfill will 
flow toward and discharge in the gorge. Highest 
flow velocities (and presumably greatest potential 
for transporting chemical contaminants) occur in 
the upper unit of the Lockport and part of the 
lower unit of the Lockport Dolomite between the 
landfill and the gorge. The average time required 
for groundwater to move from the landfill to the 
discharge points at the gorge along selected flow 
paths in the Lockport Dolomite is estimated to be 
5-6 yr. (Moore-IV. 
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This paper deals primarily with methods for deter- 
mining dispersion coefficients in multidimensional 
dispersion problems. The methods developed are 
applicable to field and laboratory tracer tests, con- 
tamination spills, or long-term contamination histo- 
ries. The analysis of three-dimensional data from 
instantaneous sources is simplified by embedding 
two unknown coefficients into an experimentally 
determined variable, namely the maximum ob- 
served concentrations. The analysis of multidimen- 
sional continous point-source data takes advantage 
of centerline solutions that possess the same form 
as the simple one-dimensional dispersion-convec- 
tion problem. Importantly, all coefficients can be 
determined independently of initial concentrations 
and source volumetric flow rate, two parameters 
that are seldom known in contamination problems. 
Finally, some aspects of model-dependent scaling 
are discussed. Modeling factors found to produce 
scaling in the measured dispersion coefficients in- 
clude | finite-source influences on point-source 
methods and a nonconcurrence between the di- 
mensionality of a particular model and the field 
dispersion condition it is supposed to represent. 
(Author’s abstract) 
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Distribution of seepage through lakebeds is con- 
trolled partly by geometric configuration of the 
lake and of the groundwater system interacting 
with the lake. To evaluate the effect of these 
factors, conductive-paper electric-analog models 
were used to analyze a number of lake and ground- 
water settings having different geometric configu- 
rations. Most settings analyzed are of lakes that do 
not penetrate the groundwater system. The width 
ratio, the ratio of half the lake width to thickness 
of the groundwater system, is the principal geo- 
metric characteristic used in this study. Because 
the distribution of groundwater seepage into a lake 
is not uniform across the lakebed, the concept of a 
streamline-crowding factor is developed, and is 
used to determine seepage patterns from geometric 
characteristics of the lake and its contiguous 
groundwater system. Analysis of fourteen different 


width ratios of lake and groundwater systems indi- 
cates that lakes can be defined by three general 
groups of seepag Seg ll pur ue which include flow 
pattern, volumes rates: (1) lakes having width 
ratios less than about 0.6 Ain relatively uniform 
distribution of seepage across the lakebed; (2) lakes 
having width ratios of about 0.6 to 2.0 change i in 
absolute and relative streamline crowding in the 
near-shore region; and (3) lakes having width 
ratios greater than about 2.0 show stable flow 
patterns near shore; however, with increasing lake 
width, the relative streamline cro wding increases 
relative to that width. For deep lakes and those in 
anisotropic media, the crowding effect is de- 
creased, resulting in more uniform seepage across 
the lakebed. (Author’ 's abstract) 
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The interaction of lakes and groundwater is con- 
trolled y by the geologic framework through 
which the water flows. Two interrelated geometric 
factors of the groundwater system that affect flow 
are overall geometry of the system, and anisotropy 
of the porous media within the system. Numerical 
simulation analysis was made for variations in the 
coefficient of anisotropy for each of several lake 
and groundwater settings having different geomet- 
ric configurations. These analyses indicate that, for 
a given geometric setting, as the anisotropy of 
geologic materials decreases, seepage from a lake 
decreases and depth of the local groundwater flow 
system associated with the lake increases. Trans- 
formation of scale of groundwater systems that 
have anisotropic media to isotropic equivalents 
results in a change in the overall geometry. Be- 
cause of the different slopes of the water table and 
lakebed resulting from the scale transformations, a 
series of numerical experiments were made for 
various geometric configurations for a given ani- 
sotropy. These analyses indicate that as thickness 
of the groundwater system decreases, relative 
depth of the local flow system increases and seep- 
age from the lake decreases. (Author’s abstract) 
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IGROSS (interconnected groundwater systems 
simulation) is an industrial system of digital pro- 
grams specially designed for multiaquifer ground- 
water systems simulation, and is based on the 
quasi-three-dimensional finite-element (FE) ap- 
proach. Lateral aquifer connections and an accu- 
rate aquifer balance method are introduced in the 
FE scheme. The numerical solution of the system 
of equations is based on the substructured frontal 
method integrated in the steady case with a forcing 
iterative procedure and in the transient case with a 
predictor-corrector procedure. The system of com- 
puter programs is modular and the different _ 
grams are linked by means of auxiliary data files. 
The model of the Western Libya groundwater 
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system is — esented as a relevant application of 
IGROSS. aquifer system extends over 800,000 
sq km and is composed of four aquifers hydrauli- 
cally interconnected both along ‘—— branchings 
and through interbedded aqui The FE grid 
network contains 4407 aquifer elements ranging 
from 3 to 3000 sq km, 3104 aquitard elements and 
62 aquifer branching nodes. The steady-state 
model calibration was made with reference ts the 
natural state of the groundwater baer prior to its 
modern development hs 1960) justing the 
aquifer transmissivity and nae hydraulic 
conductivity of the aquitards. the calibration error 
has been less than 1 m. The volumetric balance of 
the groundwater system has been formed. Tran- 
sient model calibration was made by simulating the 
history of exploitation in the period 1960-1979. 
During the transient calibration the = 
eters of the aquifers and aquitard were adjusted. 
The most suitable future exploitation of the 
groundwater system has been selected among ten 
different exploitation hypotheses simulated over 
the period 1979-2030. It is concluded that IGROSS 
represents a useful tool for the effective manage- 
ment of large interconnected groundwater systems. 
(Author’s abstract) 
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Representative karstic aquifer systems showing 
simple geological structure and clear boundaries 
were chosen for the calculation of the coefficient 
of effective infiltration into karst in Greece. Based 
on the observation of total discharge and precipita- 
tion falling on these systems, the coefficient of 
effective percolation was calculated. By extrapola- 
tion, the specific efficiency of the Greek karst was 
calculated. The specific efficiency for the annual 
precipitation is 8-10 1/s/sq km at P=550-650 mm, 
10-12 1/s/sq km at P=650-750 mm, 12-15 1/s/sq 
km at P=750-850 mm, and 15-18 1/s/sq km at 
P=850-950 mm. Efforts were made to establish 
empirical methods for the calculation of the infil- 
tration in the karstic areas. (Moore-IVI) 
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The development of a computer model to forecast 
groundwater volume in the 1,400 sq km Leiguig- 
Delitzsch mining regi m in the German Democrat: 
ic Republic is described, and results of model tests 
are given. A ‘constantly working model’ (CWM) 
was devised to describe the groundwater conduc- 
tor of the region, including existing, future, and 
disused mines and groundwater use by industry, 
and taking into account the two significant quater- 
nary and tertiary groundwater strata. It consists of 
a material model of natural conditions with two 
interconnected components: an _ informational 
model composed — es of a data store; and 
simulation model composed mainly of a quantified 
structural model. Testing showed that CWM Leip- 
zig-Delitzsch was <n ms mid- and long-term 
forecasting of i dynamics, 
groundwater pumping by ‘mines, the origin of the 
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pumped water, the extent of mine drainage, rises in 
groundwater table, the filling process in disused 
mines, reciprocal effects of regional intrusions into 
the groundwater system, the capacity of large wa- 
terworks, volume of water available in the ground- 
water conductor, hydrogeological parameters, and 
infiltration from rivers. Forecasts were made up to 
year 2000. The research phase for the model 
lasted 17 months, development and testing lasted 
14 months, and the model has been used for 7 
months. Principal users are the Saale-Werra water 
district and Leipzig upper-river authority. 
(Gish-IVI) 
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Numerical solutions of the coupled equations of 
fluid flow and heat transport are used to investi- 
gate how the near-surface thermal regime is per- 
turbed by groundwater flow in a basin with a 

i i water table configuration. We 
consider specifically those conditions where the 
hydraulic gradient on the water table drives the 
flow system, thermally induced buoyancy forces 
modify but do not control the flow field. The 
hydrologic disturbance of the thermal field and the 
significance of a water table gradient transverse to 
the regional slope depend upon the interplay of the 
three-dimensional water table configuration, the 
basin geometry including the depth of the basal 
impermeable boundary, the anisotrophy, and the 
eens of the subsurface formations. These 
actors act together to determine groundwater 
flow depths of circulation along individ- 
ual flow lines, and areal distribution of groundwat- 
er recharge and discharge. The uniformity of sur- 
face heat flow values determined from a series of 
shallow boreholes in an advectively disturbed 
regime will depend on the location of the measure- 
ment sites relative to the hinge line separating areas 
of groundwater recharge and discharge and on the 
extent of the region centered about the hinge line 
where fluid inflow/outflow rates are insufficient to 
= rw the thermal field. (Author’s abstract) 
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EFFECTS OF GEL-FORMING POLYACRYLA- 
ny ON MOISTURE STORAGE IN SANDY 
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With the existence of temperature gradients in a 
soil medium, the moisture in the medium will 
redistribute itself to new equilibrium values to con- 
form with the applied temperature gradient. Subse- 
quently, the new moisture content distribution will 
affect the temperature distribution in the soil 
medium, A method for numerically modeling the 
transient coupled heat and moisture flow in a 
multi-dimensional soil domain subjected to time- 
dependent heat and moisture generation was devel- 
oped. The computer program, TRUCHAM, which 
is based on a model for flow in soils (Philip, J.R. 
and DeVries, D.A., 1957. Trans. American Geo- 
physical Union, Vol. 38, p 222-232), utilizes an 
integrated finite difference procedure. Explicit, im- 
plicit, and mixed explicit-implicit solution schemes 
are built into the program, making it versatile in 
handling problems of different classes. The tech- 
nique accommodates different types of linear and 
nonlinear boundary conditions and material prop- 
erties. Validation of the program has been made 
with data from exact solutions, controlled labora- 
tory experiments and field tests. This program will 
be useful in solving many heat and mass transport 
problems encountered in the field of underground 
power cables, heat storage and nuclear waste dis- 
posal programs. When a method is available for 
accomodating a stress-strain tensor within the 
framework of this computer code, the program 
could be extended to model coupled mechanical- 
thermal and fluid flow problems. (Collier-IVI) 
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The two-dimensional nonlinear partial differential 
equation that describes the transient movement of 
water in an unsaturated porous medium is investi- 
= by using the zero-order continuous linear 
inite element method. The governing equation is 
transformed logarithmically to smooth the abrupt 
changes in the soil-water characteristic relations. 
The Newton-Raphson method is used to iterate 
toward the ‘exact’ solution of the original nonlin- 
ear equations. In addition, a modified implicit finite 
difference scheme is used to approximate the time 
derivatives. Predictions of the finite element model 
are verified with a one-dimensional example. The 
model is then used to investigate two-dimensional 
infiltration from a trickle irrigation source. The 
numerical results compare well with those ob- 
tained from laboratory and field experiments. The 
advantage of the present model is its capability to 
simulate water movement through very dry soil 
environments, which causes a steep moisture front, 
as well as its potential applicability in irregularly 
shaped flow regions, which are commonly encoun- 
tered in the field and are difficult to model with 
finite difference or other numerical methods. (Au- 
thor’s abstract) 
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The prediction of spatial and temporal variations in 
the soil water regime provides the basis for a 
proposed soil survey interpretive system. A water 
retention model estimates the boundary desorption 
curve from saturation to pF 4.2 for mineral soils in 
situ using limited soil physical data (standard error 
co < es ®). The total =. 
t parameter) and clay content (adsorptive pa- 
rameter) define the position of the moisture charac- 
teristic in logarithmic coordinates and the silt con- 
tent its configuration. Organic matter affects the 
structural = by reducing both the dry bulk 
and particle densities but only significantly influ- 
ences the adsorptive parameter at organic matter 
contents of 5% or greater. Model validation shows 
that the state and quantity of water retained by 
field soils near equilibrium is dependent on the 
position of the phreatic surface. Under field condi- 
tions, the psi (theta) relationship establishes an 
effective equilibrium midway between the predict- 
ed wetting and drying curves of the hysteresis 
loop. (Author’s abstract) 
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The Canada Land Inventory (CLI) system of soil 
capability for agriculture and the accompanying 
crop performance indices are used almost exclu- 
sively to assess the relative productivity of agricul- 
tural lands in strategic and structural planning ac- 
tivities in Ontario. A water retention model devel- 
oped for Ontario soils is used to estimate the 
reseason plant-available moisture-holding capac- 
ity of the soil root zone in equilibrium with a 
phreatic surface and the air-filled porosity of the 
sui ace 30 cm. CLI soil capability class ratings are 
assessed from regional guidelines based on class 
intervals of moisture-holding capacity and air-filled 
porosity. Crop performance indices are determined 
using a statistical corn productivity model which 
relates long-term mean grain corn yields in Ontario 
to a seasonal soil moisture deficit or surplus. Total 
seasonal field water supply is budgeted against 
potential crop evapotranspiration to estimate the 
extent to which plant water stress from excess or 
deficit soil water availability limits the attainment 
of regional agro-climatic potential yields. The 
more important soil qualities limiting crop produc- 
tion in Ontario do so primarily through their influ- 
ence on excess or deficit soil moisture availability. 
(Moore-IVI) 
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Several soils containing paralithic contacts over 
sedimentary materials were studied. Hydraulic and 
related soil physical properties were determined in 
an effort to explain root restriction associated with 
paralithic contacts. These properties were evaluat- 





ed for their usefulness as criteria in confirming the 
presence and location of paralithic contacts. Bulk 
density ranged from 1.21 to 1.78 Mg/cu m in C 
horizons and from 1.17 to 2.05 in Cr horizons. No 
Statistical difference was found between C and Cr 
horizon bulk densities. Paired determinations 
showed no statistical difference in bulk density 
between the horizon immediately above and the 
horizon immediately below a paralithic contact. 
Similar results were obtained for total porosity and 
air-filled porosity at 33 kPa water content except 
that there was a statistical difference in air-filled 
porosity at 33-kPa water content between C and 
Cr horizons in fine-textured soils. Although Cr 
horizons retained more water at both 33 1500 
kPa than C horizons, the water retention difference 
was the same for both C and Cr horizons. Hydrau- 
lic conductivity values were similar for hori- 
zons wi! a particular soil. No abrupt or unusual 
change in any soil property measured was ob- 
served at a paralithic contact. High bulk density 
and poor water supplying por! were eliminated 
as aids useful in identifying and locating ithic 

— in the materials studied. (Author’s ab- 


tract) 
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Stochastic solutions for steady state infinite domain 
flow models are studied under the assumptions that 
low conductivity and head are second-order sta- 
tionary jointly Gaussian processes. The covariance 
relationships previously derived are exact solutions 
for the nonlinearized equations no matter how 
large the input variance is. Steady flow models are 
studied under the following assumptions: conduc- 
tivity and head are stationary processes; conductiv- 
ity is statistically isotropic; and conductivity and 
head are jointly Gaussian processes. (Baker-IVI) 
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Soil properties, particularly soil color, are often 
used to predict the depth to saturated zones. Previ- 
ously unpublished multi-year observed water table 
depths were related to soil properties in representa- 
tive clay-rich soils of northwest Ohio. Water table 
levels within the upper 165 cm of the soil and 
precipitation were measured, and soil samples were 
taken, over a three-yr period for two forested soils 
representative of clay-rich soils common through- 
out much of northwestern Ohio. The soils included 
very poorly drained Hoytville taxadjunct (fine, 
illitic, mesic Typic Haplaquept) and moderately 
well drained Glynwood (fine, illitic, mesic Aquic 
Hapludalf). A water table was observed from Feb- 
ruary to June in the Hoytville taxadjunct and from 
March to June in the Glynwood. The highest 
water table was observed at a depth of 10 cm 
during the last two weeks of April in the Hoytville 
taxadjunct and at a depth of 30 cm during the first 
two weeks of April in the Glynwood. The water 
regimes of each soil were correlated with soil color 
features. The Hoytville taxadjunct was dominantly 
pray throughout the subsoil, and the Glynwood 

gray coatings only on ped surfaces. The gray 
soil matrix of the Hoytville taxadjunct formed in 


horizons where water tables were observed for as 
little as 1.5 months, and the gray coatings of the 
Glynwood formed in horizons where water tables 
were present for an average of only two weeks 
each year. (Collier-IVI) 
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A somewhat different postburn soil water response 
was reported for a cool season grass dominated 
rangeland than has been reported in warm season 
grass dominated rangelands. Soil temperatures 
were increased on burned plots for most of the first 
year following burning compared to adjacent, un- 
burned rangeland. Fire indirectly affected postburn 
soil temperatures through removal of living vege- 
tation and litter, which increased solar radiation on 
the soil surface, thus increasing soil temperatures. 
Soil water contents were reduced for two to six 
months following burning and again when the next 
crop of cool-season grasses and forbs began 
growth. In contrast to other studies where reduc- 
tions in soil water were accompanied by and attrib- 
uted to increased plant production, soil water con- 
tents and net primary production were reduced by 
burning in this experiment. The reductions in soil 
water contents following burning were possibly a 
result of increased evaporation from the soil and 
greater transpiration from the remaining plants. 
Soil water reductions were greater at 15 to 45 cm 
than in the upper 15 cm, presumably because the 
deeper soil layers were in the zone of greatest root 
activity and received little or no water from the 
relatively light late spring and summer rains. In 
addition, capillary flow, caused by evaporation 
from the soil, may have depleted lower soil layers 
of water while increasing soil water in the upper 


layer. (Baker-IV 
W85-04071 


SIMILARITY SOLUTIONS TO THE SECOND 
BOUNDARY VALUE PROBLEM OF UNSATU- 
RATED FLOW THROUGH POROUS MEDIA, 
Cold Regions Research and Engineering Lab., 
Hanover, NH. 

Y. Nakano. 

Advances in Water Resources, Vol. 6, No. 4, p 
205-213, December, 1983. 26 Ref. 


Descriptors: *Unsaturated flow, *Porous media, 
*Similarity, *Boundary conditions, Soil water, Dif- 
fusivity, Wetting fronts, Infiltration. 


The flow of water in a homogenous porous 
medium that obeys the extended Darcy’s law for 
unsaturated porous flow is considered. Similarity 
solutions to the second boundary value problem of 
unsaturated flow are studied in one-dimensional, 
semi-infinite porous media with the soil-water dif- 
fusivity proportional to some power of the water 
content. The existence and uniqueness of two types 
of similarity solutions to the problem are investi- 
gated and the properties of these solutions are 
presented. These two types of similarity solutions 
exist and they may not be unique for every param- 
eter range studied. The phenomena of absorption 
of water by semi-infinite homogeneous soil under 
flux boundary conditions when the gravitational 
effects are either absent or negligible actually 
occur in nature, for instance, yagi 4 the early stage 
of rainfall infiltration into Under certain 
conditions the problem thn Ah a free boundary 
(wetting front) problem. A physical interpretation 
is presented for mathematical theorems on the 
propagating speed of wetting fronts. The similarity 
solutions may have use for the the experimental 
determination of soil-water diffusivity. (Moore- 
IVI) 
W85-04156 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


TRANSPORT OF WATER IN FROZEN SOIL; 
IV. ANALYSIS OF EXPERIMENTAL RESULTS 
OF THE EFFECTS OF ICE CONTENT, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

Y. Nakano, A. Tice, and J. Oliphant. 

Advances in Water * peta Vol. 7, No. 2, p, 58- 
66, June, 1984. 5 Fig, 19 Ref, 2 Append. 


Descriptors: *Frozen ground, *Soil water, *Ice, 
Unsaturated flow, Diffusivity, Porous media, 
Mathematical equations, Water content. 


When a porous medium obeys the extended 
Darcy’s law for unsaturated flow and gravitational 
effects are negligible, the flux of water (q sub 1) in 
one direction under an isothermal condition is 
given as q sub 1 = -D(W)rho delta w/delta x, 
where w is the weight of water per weight of dry 
soil, x is the s coordinate, rho is the dry 
density and is the soil-water diffusivity. A 
physical law, that the flux of water in unsaturated 
rozen soil is proportional to the gradient of total 
water content is pas The two-phase flow 
theory is used to show that the extention to frozen 
soil of an equation for the flux of water under an 
isothermal condition can be justified if the equilib- 
rium phase composition prevails in the system. The 
diffusivity function was deduced from the experi- 
mental results previously obtained in part III (Nan- 
kano, Y., Tice, A. and Oliphant, J. Adv. Water 
Resour. 1984, 7, 28). Despite uncertainty as to the 
equilibrium phase composition, none of the experi- 
mental results contradict the validity of the equa- 
tion. (Moore-IVI) 

W85-04161 


SHAPE OF THE NON-STEADY INTERFACE 
INTERSECTING DISCONTINUITIES IN PER- 
MEABILITY, 


Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

For primary bibliographic entry see Field 2F. 
W85-04168 


FOURIER INTERPRETATION OF MULTI- 
PHASE AVERAGING THEORY, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 2F. 
W85-04172 


EVALUATION OF THE BURNS MODEL FOR 
NITRATE MOVEMENT IN WET 


ANDY 
SOILS, 
Ghent Rijksuniversiteit (Belgium). Faculteit Land- 
bouwwetenschappen. 
For primary bibliographic entry see Field 2K. 
W85-04248 


DIFFUSION OF UREA, AMMONIUM AND 
SOIL ALKALINITY FROM SURFACE AP- 


PLIED UREA, 
Oxford Univ. (England). Soil Science Lab. 
For primary bibliographic entry see Field 2K. 
W85-04249 


WETTING AND DRYING OF A GRAZED AND 
UNGRAZED CLAY SOIL, 

Birkbeck Coll., London ‘Eagland). Dept. of Geog- 
raphy 

L Rad, and R. J. Parkinson. 

Journal of Soil Science, Vol. 35, No. 4, p 607-614, 
December, 1984. 4 Fig, 25 Ref. 


Descriptors: *Wetting, *Drying, *Clay soil, *Graz- 
ing, Soil water, Desiccation cracks, Topsoil, Sea- 
sonal variation, Rainfall infiltration, Soil structure, 
Diffusion. 


A 4 year field experiment clearly demonstrates the 
role played by desiccation cracks in the redistribu- 
tion of rainfall during the autumn re-wetting of a 
Windsor Series clay soil.'Where topsoil structure is 
damaged by the trampling of grazing animals, 
cracks are well developed and a portion of rain 
water is diverted down them, by-passing the top- 
soil. Redistribution takes place from two centers, 
the bottom of the cracks and the surface. But 
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where structure is unaffected by trampling, the soil 
accommodates without crack- 


COMPARISON OF SOIL-WATER HYSTERE- 
SIS MODELS, 


ee ee ee 


D. B. Jaynes. 
Journal of Hydrology, Vol. 75, No. 1/4, p 287-299, 
1984/1985. 5 Fig, 2 Tab, 10 Ref. 


Descriptors: *Hysteresis, *Soil water, Pumping, 


TS, 
Griffith Univ., Nathan (Australia). School of Aus- 
G. ra emo 5: %. Pelee Ww. L. Hogarth, 
and 
D. Braddock. 


Soil Science, Vol. 138, No. 5, P 321-325, Novem- 
ber, 1984. 1 Fig, 1 Tab, 15 Ref, 1 Append. 


ee ee eee 
Soil Science, Vol. 138, No. 4, p 298-305, October, 
1984. 2 Fig, 5 Tab, 26 Ref. 


Descriptors: *Permeability coefficient, *Soil water, 
Soil properties, Soil texture, Sand, Silt, Bulk densi- 
ty, Porosity, Soil types. 


Hydraulic conductivity of a coarse-textured C ho- 
rizon was measured at 15 sites. The hydraulic 
conductivity over the soil water potential range of 
0 to -10 kPa was measured in situ with crust test 
method, and the data were fit to a simple empi1 

its 


regression 

tly correlated at the 1% 
confidence level with ce percentage of sand, per- 
centage of silt, bulk density, and porosity of the 
soil. An equation based only on the sand content of 
the soil was developed that described 83% of the 
hydraulic conductivity variation. The equation 
also successfully described the hydraulic conduc- 
tivity of a soil with similar physical properties, but 
was inadequate when app! to a. fine-textured 
soil. The technique shows potential of serving as 
an easy, reliable, and accurate means for estimating 
soil hydraulic conductivity. (Author’s abstract) 
W85-04345 


ESTIMATED SOIL WATER RESERVES APPLI- 
CABLE TO A WHEAT-FALLOW ROTATION 
FOR GENERALIZED SOIL AREAS MAPPED 
IN SOUTHERN SASKATCHEWAN, 

Department of Agriculture, Ottawa (Ontario). 
Land Resource Research Inst. 

R. DeJong, J. A. Shields, and W. K. Sly. 

Canadiar: Journal of Soil Science, Vol. 64, No. 4, 
667-680, November, 1984. 5 Fig, 6 Tab, 32 Ref. 


Descriptors: *Soil water, *Wheat, *Saskatchewan, 
*Crop rotation, Fallowing, Drought. 


Long-term mean soil water reserves for a spring 
wheat-fallow rotation in the southern half of Sas- 
katchewan were calculated using the Versatile Soil 
Moisture Budget. Four different available water- 
holding capacity classes and climatic data from 53 
stations were used as input to the model. Soil 
water reserve data for the following times, seeding 
on | May in the crop year, at heading on 30 June, 
and on | May in the fallow year, were mapped. 
These were then combined with an available 
water-holding capacity to portray in a single 
map the combined droughtiness due to climatic 
and soil attributes. Estimated soil water reserves 
compared well with measured data from one loca- 
tion in the Brown soil zone. The temporal and 
spatial changes in water reserves are discussed and 
related to summerfallowing. The maps provide 
information for use in making potential grain yield 
estimates. (Author’s abstract) 

W85-04355 


2H. Lakes 


SCATTERING AND ABSORPTION OF LIGHT 
IN ONONDAGA LAKE, 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

S. W. Effler, M. C. W. Wodka, and §. D. Field. 
Journal of Environmental Engineering, Vol. 110, 
ms? 1134-1145, December, 1984. 2 Fig, 1 Tab, 


Descriptors: lake, *Light absorption, 
*Light scattering, Temporal distribution, Absorp- 
tion, Lakes, Water quality, Transparency. 


A reasonable first step to providing a reliable 
mechanistic basis for lake management focusing on 
transparency is to quantify the relative contribu- 
tions of attenuating substances to existing attenuat- 
ing conditions. Execution of in-lake light measure- 
ments and rather routine lab analyses plus the 
application of a simple model framework presented 
herein are usually sufficient to help in this type of 
study. The necessary data to be collected includes: 
and down-welling irradiance, chlorophyll a, 
pheeophytin, carbidity, and spectrophotometric ab- 
sorption. The approach is mechanistically attrac- 
tive as it is based on the accurate partitioning of 
light attenuation between the fundamental process- 
es of absorption and scattering, and is expected to 
be broadly applicable. The approach of this 
method to hypereutrophic Onondaga Lake provid- 
ed valuable insights for lake management. Nearly 


40% of the attenuation during the roby. 
period of 1978 was due to light scattering. The 
analysis of the relative contributions of attenuating 
substances to these processes was necessarily more 
speculative, as the data were in some cases nonsyn- 
optic or poo g and thus was limited to time 
averaged conditions. The evaluation indicates that 
there were at least two significant attenuating com- 
— other than phytoplankton in ae 
calcite precipitate and dissolved yellow 

stances. Thus substantial im, cw in transpar- 
ency in the lake may be ac y management 
efforts other than reduction of the Teeding of phy- 
toplankton nutrients. The magnitudes, dynamics, 
and interaction of these components need to be 
substantiated for Onondaga Lake with an appropri- 
ate synoptic data set, and should be investigated 
for other lakes of different attenuating characteris- 
tics. Further, the relative importance of internal 
versus external sources of attenuating substances 
should be investigated for a range of systems to 
assist in the identification of manageable fractions. 
(Baker-IVI) 

W85-03805 


EXAMINATION OF RECENT FIELD DATA ON 
STREAM REAERATION 


Wright-McLaughlin Engineers, Denver, CO. 
For primary bibliographic entry see Field 2E. 
W85-03808 


INTRASPECIFIC RESOURCE PARTITIONING 
BY YELLOW PERCH (PERCA FLAVESCENS) 
IN A STRATIFIED LAKE, 

Iowa Cooperative Fishery Research Unit, Ames. 
M. B. Sandheinrich, and W. A. Hubert. 

Canadian Journal of Fish and Aquatic Sciences, 
Vol. 41, No. 12, p 1745-1752, December, 1984. 2 
Fig, 6 Tab, 44 Ref. 


Descriptors: *Population dynamics, *Fish, *Strati- 
fied lakes, Lakes, Stratification, Perch, Seasonal 
variation, Thermoclines. 


Resource use by different sexes and size classes of 
yellow _—_ inhabiting the littoral and limnetic 
zones of a stratified glacial lake was investigated. 
Specifically, the relative importance of food and 
habitat partitioning in reducing niche overlap was 
investigated and the effects of thermocline forma- 
tion on resource use was assessed. Size classes 
spatially segregated into different habitats, but not 
different depths within a habitat type. Segregation 
of sexes at different depths was observed with 
females occupying warm, shallow areas, whereas 
males were more common in cool, deep water. 
Formation of an anoxic hypolimnion restricted 
perch to the epilimnion in late summer, but pat- 
terns of habitat segregation observed prior to 
mocline formation were maintained. Food parti- 
tioning was relatively unimportant in reducing 
niche overlap. Spatial segregation of perch size 
classes and sexes may compensate for high diet 
overlap between conspecifics and reinforces the 
importance of habitat partitioning in structuring 
fish communities. (Baker-IV 

W85-03826 


WIND RESUSPENSION OF SEDIMENTS IN A 
PRAIRIE 
Iowa State Univ., Ames. Dept. of Animal Ecolo- 


gy. 
For primary bibliographic entry see Field 2J. 
W85-03827 


INFLUENCE OF RESERVOIR TRANSIT ON 
RIVERINE ALGAL TRANSPORT AND ABUN- 
DANCE, ~ 

Iowa State Univ., Ames. Dept. of Animal Ecolo- 


gy. 

D. M. Soballe, and R. W. Bachmann. 

Canadian Journal of Fishing and Aquatic Sciences, 
Vol. 41, No. 12, p 1803-1813, December, 1984. 6 
Fig, 8 Tab, 51 Ref. US Army Corps of Engineers 
contracts DACW 25-78-C-0077, DACW 25-80-C- 
0002, DACW 25-80-C-0008, and DACW 25-80- 
0009. Martin Marietta Energy Systems contract 
DE-AC05-840R21400. 





Descriptors: *Rivers, *Algal growth, *Impound- 
ments, Temperature, Light intensity, Chlorophyll, 


The Des Moines River lost 65-75% of its algal 
each of two im- 
within 


The codes te etdlon sieod casepat tometonnd 
with reservoir transit was cumulative over the 
two-reservoir series; this reduction can be inter- 

as a reset to river head water conditions. 


-IVI) 
W85-03829 


CONTRIBUTION TO THE WETLAND FLORA 
OF SITAPUR DISTRICT, UTTAR PRADESH, 
ai. Botanical Research Inst., Lucknow 
J. K. Maheshwari, and R. P. S. Tomar. 

Bombay Natural History Society Journal, Vol. 80, 
No. 3, p 529-538, December, 1983. 2 Ref. 


Descriptors: *Wetlands, *Flora, *Uttar Pradesh, 
— ur District, *India, Plant populations, 
flora. 


An account of wetland flora in the Sitapur district, 
Uttar Pradesh is offered. Such a study encounters 
fancies: of 
plants and animals. These wetlands also rta 
poy aah ry birds from the North 
Siberian regions. Thorough explora- 
tap of aca wey arid Oot dun 1979- 
1981 with 147 species of an 
54 families identified as i 


ed. - 
W85-03830 


CORRELATION OF TOTAL AND ‘ANGLER- 
ACCEPTABLE’ CRAPPIE STANDING STOCKS 
WITH LAKE BASIN SLOPES AND SILTATION 


INDEXES, 
Iowa State Conservation Commission, Lewis. 
ae ae 


North American Journal of Fisheries Management, 
= La No. 4A, p 350-354, Fall, 1984. 3 Fig, 1 Tab, 


Descriptors: *Fish management, *Crappie, *Lakes, 
*Siltation, *Slopes, telteiction, tite Fish 
populations, Lake morphology. 


Fifty-seven Iowa lakes were classified into five 
groups using mean basin slopes and adjusted silta- 
tion indexes. Crappie standing stocks were estimat- 
small coves in cack lake ‘Classification hierarchical 
small coves in eac Classification hierarchical 
groups were formed using the followng criteria: 
Group I = mean basin slope (S) 12% or greater 
and an adjusted siltation index (AI) of 50-250; 
Group II = S of 7-12% and AI of 50-250; Group 
III = S below 7% and Al of 50-250; Group IV = 
S above 7% and AI of 250-600; and Group V = S 
below 7% and/or very high AI. Mean total crap- 
pie standing stock in Group I lakes was estimated 
at 66 Ibs/acre. For Groups II, Ill, IV, and V lakes 
the mean total Ny byron Sa stg A 
108, 104, and 56 Ibs/acre, respectively. Group 

II lakes had more than twice the biomass of crap- 


ic and Alpine Research, Vol, 16, No. 4, p 447- 
452, Novena, t 1984. 4 Fig, 1 Tab, 18 Ref. NSF 
grant DEB 79-13419. 
soils, Tike ‘arouse ee 

t, morphology, 
Fens, Phosphorus, Iron, Color, Lakes. 


One of the most striking features of the boreal 
peatlands of southeastern Labrador is the pattern 
Glee sale Is, flarks) and raised areas 

ee SS ee Se 


nt of per 
) stabiliza- 
pa by ice-ramparts, and (3) formation of com- 
eet Rhee Gates Ae See ot sevens bavet 
i is not dependent on 
which is absent from the region. The water chem- 
istry of these peatland lakes is very similar to that 
found in nearby bedrock-controlled basins except 
that total phosphorus, iron, and apparent color are 
significantly higher in the former. This extreme 
version of paludification provides a striking con- 
trast to classical concepts of hydrarch succession 
through which lakes are filled rather than formed 
ae Cee 
W35-0384: 


DENITRIFICATION ASSOCIATED WITH 
STREAM PERIPHYTON: CHAMBER ESTI- 
ed FROM UNDISRUPTED COMMUNI- 


a tie Menlo pry CA. 
J. Orel! Su 


S. Oremland. 
urnal of - shteceadr ral Quality, Vol. 13, No. 4, 
2 se 518, 1984. 3 Fig, 2 Tab, 20 Ref. 


Descriptors: *Fluvial sediments, *Denitrification, 
*Periphyton, Temperature effects, Nutrients, Ni- 
trates. 


Denitrification was measured in chamber experi- 
ments with undisturbed periphyton mats at in situ 
temperature and nutrient concentrations. This ac- 
tivity appears to be variable temporally but may 
contribute significantly toward removal of NO3(-) 
from fluvial peepee Actual denitrifying ac- 
tivity in stream peri would be highly de- 
pendent upon the dis ine ved oxygen concentration 
within the community. Short-term, in situ experi- 
ete we rae mee seeeee ube oa ee 
lent method of assessing stream periphyton 
sade iphone compelidatet ie 0s Som 
iphyton communities at in situ tem- 

ree gs itrient concentrations (40-L_ cham- 

God wane hint eccieibe than edaaan aaaeteees 
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[pe gan scrapings in small flasks (room temper- 
ature). The calculated diel periphyton-asssociated 
denitrification rate based on a 14 hr light, 10 hr 
dark day was 651 micromol N20/sq m/day. The 
data suggest denitrification within periphyton mats 
may contribute toward removal of NO -) from N- 
rich fluvial environments. (Baker-IVI) 

W85-03852 


EFFECTS OF SEDIMENT TRANSPORT ON 
DEPOSIT FEEDING: SCALING ARG 
-— Univ., Seattle. School of Oceanogra- 
‘or primary biblio; hic entry see Field 2J. 
w830387 75 7 


ORGANIC MATTER DIAGENESIS IN FRESH- 
WATER SEDIMENTS: 

TOTAL CO2 BALANCE AND METHANE PRO- 
DUCTION IN THE SEDIMENTS OF LAKE 
WASHINGTON, 

=o Univ., Seattle. School of Oceanogra- 


RY M. samt g tes W. Murray. 

Tait ay 198 Oceano; hy, Vol. 29, No. 6, p 
1218-12 ny 4 Fig, 5 Tab, 41 Ref. NSF grant 
OCE 80-18 


Descriptors: *Lake sediments, *Sediments, *Lake 
Washington, *Washington, *Organic matter, *Dia- 
genesis, Interstitial waters, ee Carbon 
dioxide, Methane, Alkalinity, Lakes. 


The interstitial water chemistry of Lake W: 
ton (Washington) sediments collected with an in 
situ sampler was studied. Lake Washington is me- 
sotrophic, 87 sq km in area with a maximum depth 
of 65 m. The depth where the sulfate concentration 
reaches a low background value appears to delin- 
eate a transition within the sediments above and 
below which a of total carbon dioxide, alka- 
linity, methane, and ammonium are linear, suggest- 
ing zones dominated by diffusion separated by a 
narrow zone of reaction. The increase of alkalinity 
with depth in the interstitial waters was identified 
by a stoichiometric model. The largest contribu- 
tion to this increase was made by ammonium pro- 
duction, followed by iron reduction. The C:N ratio 
of the decomposing organic matter increases sys- 
tematically, from 3.9 at 5 cm to over 14 ar 50 cm. 
The organic matter being decomposed becomes 
nitrogen-poor with age. About a fourth of the 
detrital rain of carbon is recycled to the lake as a 
diffusive flux of carbon dioxide and methane. 
(Baker-IVI) 
W85-03876 


EVIDENCE OF ECTOCARPENE AND DIC- 
TYOPTERENES A AND C IN THE WATER OF 
A FRESHWATER LAKE, 

ee Univ. (Germany, F.R.). Inst. fuer Che- 

ee logie. 

F. eon and 

Limnology and Oceanography, Vol. 29, No. 6, p 
1322-1324, 1984. 2 Fig, 7 Ref. 


Descriptors: *Lakes, *Chemical analysis, *Ecto- 
carpene, *Dictyopterenes, Terpenes, Water analy- 
sis, Olefins, Volatile compounds, Organic com- 
pounds. 


and dictyopterenes A and C were 
demoted. for the first tae ins freckwemee lake 
during a study of volatile organic substances in the 
waters of eutrophic shallow Federsee (Germany 
(F.R.)) These changes were found in only one 
fortnightly sample during the year, indicating that 
marked short term chemical changes occur in 
small lakes, pe indicative of some physiologi- 
cal or reproductive changes in an organism or a 
rapidly reproducing agent rather than the appear- 
ance of a new phytoplankton species. While the 
origin of these substances could not be determined, 
= Seneae oven onens Bee See SS oe 
chronous appearance and biosynthetic relationship. 
The ue behavior of the C-11 olefins among the 
many substances such as unsaturated alco- 
peng aldehydes, ketones, and nor-carotenoids may 
point to the fact that C-11 olefins play a physiolog- 
ical role in the water body although their source 
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and effects remain unknown. The study has dem- 
onstrated that short term chemical changes can be 
detected in small lakes. (Baker-IVI) 

W85-03879 


WETLANDS IN FLORIDA, 

ee Survey, Tallahassee, FL. Water Re- 
sources Di 

P.S. Senet 

Florida Bureau of Geology, Tallahasse, Map Series 
83-W-0946, 1984. 1 Map, 4 Fig, 2 Tab, 16 Ref. 


Descriptors: *Wetlands, Land use, Land classifica- 
tion, Land development, *Florida, Maps, *Hydro- 
logic maps. 
According to interpretation of satellite remote- 
imagery taken in 1972-74, wetland was the 
thd age land cover category in the State of 
Florida, following only the forest land and agricul- 
tural land classifications in total acreage. Wetlands 
covered more than 8.3 million acres or 21.6 per- 
cent of the total area of the State; essentially the 
same acreage as agriculture. Forested wetland ac- 
counted for about 5.3 million acres of the State’s 
wetlands and nonforested wetland about 3 million 
acres. This report presents a map of the State of 
Florida portraying the area and location of the 
wetland and open water areas of Florida during 
1972-74 and county acreages of total wetland, for- 
ested wetland, and nonforested wetland. It has 
been estimated that the total loss of wetland in 
Florida from 1870 to 1971 was about 5.0 million 
acres. Available data indicate that about 3.0 million 
acres of this loss occurred between 1955 and 1972- 
74. Past losses were largely the result of drainage 
for mosquito control and agricultural develop- 
ment. Since the mid-1960’s, however, wetland de- 
struction has resulted primarily from urbanization. 
(USGS) 
W85-03894 


CLIMATIC FORCING: EFFECTS OF EL NINO 
ON A SMALL, TEMPERATE LAKE, 

California Univ., Davis. Div. of Environmental 
Studies. 

P. T. Strub, T. Powell, and C. R. Goldman. 
Science, Vol. 227, No. 4682, p 55-57, Jommey. 
1985. 2 Fig, 25 Ref. NSF pte NSF-BSR 84- 
09448, NA A grant NAGS-217. 


ae *Climatic forcing, *El Nino, *Water 

*Castle Lake, *California, Subalpine 
ake Snowfall, Mixing, Wind, Thermal stratifica- 
tion, Primary productivity. 


Temperaturg profiles measured regularly for 21 
years reveal the interannual differences in winter- 
to-summer heat gain in Castle Lake, California, a 
small subalpine lake. Year-to-year changes in large- 
scale climatic surface forcing, especially the 
amount of snowfall from February through April 
(which determines the date of thaw thaw) coupled with 
the early heating and wind mixing after thaw, 
causes this interannual variation. The seasonal 
thermal structure for years in which the lake gains 
significantly more or less heat than normal - all of 
the El Nino years and several others - shows that 
the depth of the mixed layer and the mixing of heat 
into the stratified line region control the 
storage of heat. The temperature of the mixed 
nae does not reflect abnormal thermal storage. 
Variations in mixing during early spring, which 
controls the heat content at Castle Lake, may also 
affect the annual average of the primary productiv- 
ity. (Author’s abstract) 
W85-03972 


HYDROLOGIC ANALYSES OF ACIDIC AND 
ALKALINE 


Systech Engineering, Inc., a CA. 
C. W. Chen, S. A. Gherini, N E. Peters, P. S. 
Murdoch, and R. M. Newton. 
Water Resources Research, Vol. 20, No. 12, 
1875-1882, December, 1984. 7 Fig, 1 Tab, 23 Ref 


: *Acid lakes, *Alkaline lakes, *Hy- 
*Panther Lake, *Woods Lake, *New 


drology, 
York, Hydrologic models, Groundwater hydrolo- 
gy, Soil horizons, Acid deposition, Watersheds. 


Woods and Panther lakes, located within 30 km of 
each other in the Adirondack Mountains of New 
York, receive ‘about the same amount of acidic 
deposition on a per unit area and time basis, and 
yet Woods Lake is acidic and Panther Lake is 
alkaline. The watershed characteristics of each 
lake were analyzed for their capacity to transmit 
water to the lake through inorganic horizons. Sur- 
face runoff recession curves were analyzed to de- 
termine the base flow contributions to the 
lakewater. Changes in groundwater storage in the 
thick till areas were analyzed for an independent 
estimate of base flow contributions. Panther Lake 
water is more alkaline than Woods Lake because a 
larger proportion of the precipitation falling on the 
Panther basin passes throu, The uektunie anaivan 
before omerins the lake. The para why 
support the thesis that flow paths 

watersheds control the acidity of the lakes. - 


IVI) 
W85-03993 


ORGANIC ACTIVATORS AND INHIBITORS 
OF ALGAL GROWTH IN WATER OF A EU- 
TROPHIC SHALLOW LAKE, 

oo (Germany, F.R.). Inst. fuer Che- 
mische athe. 

F. Juttner, and 

Archiv fur Hydrobiologie, Vol. 102, No. 1, p 21- 
30, November, 1984. 5 Fig, 12 Ref. 


Descriptors: *Algal growth, *Eutrophic lakes, 
*Federsee, *Germany (Federal Republic), Eu- 
trophication, Cyanophyta, Chlorophyta, Seasonal 
variation. 


To determine the growth inhibiting or activating 
properties of lake water, samples were taken from 
the Federsee, a shallow eutrophic lake in south- 
western Germany. The sampling period lasted 
from May to October. The occurrence of inhibito- 
ry and re he a substance was followed useing a 
panic bioassay with various green and blue- 

prt nce During the course of the year, 
ones ces were noted in the growth sup- 
porting activity of the fractionated and unfraction- 
ated lake water. The lipophilic fraction exhibited 
without exception inhibitory properties while the 
other fractions were in some cases inhibitory and 
in other cases growth activating. The inhibiting 
and activatin, yt of the fractions offered 
differed cantly over the period of a fortnight 
indicating high dynamics of the compounds re- 
sponsible for the action in the water body. Often 
inhibiting and promoting activities were present in 
the water simultaneously, the total effect represent- 
ing RE py of opposing influences. (Baker-IVI) 


LIMNOLOGY OF A PERTURBED HIGHLY 
SALINE CANADIAN 

Saskatchewan Univ., Saskatoon. Dept. of Biology. 
U. T. Hammer, and R. C. Parker. 

Archiv fur Hydrobiologie, Vol. 102, No. 1, p 31- 
42, November, 1984. 5 Fig, 3 Tab, 20 Ref. 


Descriptors: *Saline lakes, *Limnology, *Patience 
Lake, *Saskatchewan, Wind, Chemical analysis, 
Algae, Manganese, Iron, Diatoms, Heliothermal 
lakes, Water pollution effects, Mine wastes, Salini- 
ty. 


In October 1958 operation began at a potash mine 
at Patience Lake, Saskatchewan. In the extraction 
process, waste salts are piled up and brine enters at 
the south end of the lake. Patience Lake is very 
shallow and ex to wind action. The salinity 
of the lake has increased from about 170 in 1966 to 
as high as 428 g/1 in 1981 at similar periods of the 
year. The increase is attributable to the solution of 
potash mine tailings. Total rad be a and ortho- 
phosphate tend to be high Ammonia nitrogen 
concentrations were very high (9.8 to 49.8 mg/), 
while nitrate nitrogen was low at 0.03 to 0.07 mg/ 
1. Iron varied from 4.3 to 10.4 mg/l while manga- 
nese varied around 0.80 mg/l. The halophilic green 
algae Dunaliella salina waas the only organism of 
importance in 1981-1982. Chlorophyll ranged from 
4.2 to 45.6 mg C/cu m. Life is restricted to rela- 
tively small cells adapted to living in such a rigor- 
ous habitat. The increasing salinity has resulted in a 


loss of bird life in the area due to decreases in the 
aquatic animal based food chain. Normally, Pa- 
tience Lake remains free of ice, in contrast to all 
other Saskatchewan lakes. With the addition of 
more salt, Patience Lake may become a heliother- 
mal lake which will permit its use as a heat storage 
facility which may be practical in a cold climate. 


ECOLOGICAL STUDY OF THE MESO AND 
MACRO FAUNA OF THE LITTORAL REGION 
OF LAKE KANDY IN SRI LANKA, 

Sri Lanka Univ., Peradeniya. Dept. of Zoology. 
P. K. de Silva, and K. H. G. M. de Silva. 

Archiv fur Hydrobiolo, agi, Vol. 102, No. 1, p 53- 
72, November, 1984. 6 Fig, 2 Tab, 27 Ref. 


Descriptors: *Littoral zones, *Lake Kandy, *Sri 
Lanka, *Fauna, Fish, Reservoirs, Invertebrates, 
Aquatic plants, Mollusks, Aquatic insects. 


The meso and macro fauna of the littoral region of 
a small, tropical man-made lake was studied over 
two years by monthly sampling from Lake Kandy. 
Lake Kandy was created in 1810-1812 by the last 
king of Sri Lanka as an ornamental lake. The lake 
has an area of 18 ha and a maximum depth of 14 m. 
Water temperature, pH, concentrations of dis- 
solved oxygen and inorganic ions did not = 
significantly either from site to site or from mont 
to month. Water temperature varied from 25 to 30 
C, pH varied between 7.0 and 7.8, and the concen- 
tration of dissolved oxygen varied between 7.0 and 
8.0 mg/1 during the study. The lake received rains 
during most of the year, but the main rainy season 
was from September to December. The annual 
rainfall was about 200 cm. There was a distinct dry 
period from January to March. The lake is charac- 
terized by the paucity of aquatic macrophytes. The 
number of animal species present in the littoral 
region was relatively small, but all the major fresh- 
water phyla were represented. The common inver- 
tebrates were shrimp, gastropods, bivalves and 
insect larvae. The populations of common inverte- 
brates increased following the rains but decreased 
during the dry period. The increase of populations 
appears to depend on the availability of more 
marginal vegetation such as grasses to the animals 
during the rain when the water level is high. All 
common species of animals were found at all sam- 
pend stations, but their relative abundance varied 
rom station to station. There were only a few 
species of fish, and the fish fauna was dominated 
by the recently introduced, foreign species. Two 
species of Sarotherodon were common and ac- 
counted for more than 75% of the total number 
caught. Although these fish species appeared to 
breed throughout the year there was a marked 
increase of the fry during the dry period following 
the main rainy season. (Baker-IVI) 

W85-04057 


INVESTIGATIONS ON THE LIMNOLOGY OF 
SMALL FERTILIZED PONDS (UNTERSU- 
CHUNGEN ZUR LIMNOLOGIE GEDUNGTER 
KLEINTEI 4 


CHE), 
Technische Univ. Berlin (Germany, F.R).” Inst, 
fuer Oekologie. 
G. Heisig-Gunkel, and H. Kausch. 
Archiv fur Hydrobiologie, Suppl. 66, No. 2, p 181- 
213, October, 1984. 11 Fig, 64 Ref. 


Descriptors: *Zooplankton, *Productivity, 
*Ponds, *Fertili Daphnia, Aeration, Nitrogen, 
Thermal stratification, Wind, Phosphates. 


The effects of fertilization on zooplankton devel- 
opment (Daphnia pulicaria) are investigated in 
small ponds. Addition of 1 mg PO4-P/] as H3PO4 
and 5 mg NO3-N/1 as 103)2 with frequent 
nitrogen additions leads to an acceptable fertilizing 
preores for this sort of zooplankton. Addition of 
low concentrations of organic fertilizers leads to 
no further rise in productivity. After each addition 
of nitrogen fertilizer, concentration always quickly 
diminishes due to denitrification. Thermal stratifi- 
cation from light influx and warming was only 
found in the upper part of the pond. This stratifica- 
tion was cma and regularly disturbed within a 
short time by unfavorable meterological condi- 





tions, mainly by the wind. The effect of aeration is 

mainly seen in quantitative development of phyto- 

, but not in species succession. Aeration 

to increased phytoplankton biomasses and 

further to rising reproduction and density of the 
(Baker-IVI) 
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COMPARISON OF 1980 LAKE HURON, GEOR- 

GIAN BAY - NORTH CHANNEL VEIL- 

posted DATA WITH HISTORICAL DATA, 
perm Canada Centre for Inland Waters, Burlington (On- 

R. E. Kwaitkowski. 

aggre rey i Vol. 118, No. 3, p 255-266, 1984. 7 

Fig, 5 Tab, 


Descriptors: *Lake Huron, *Saginaw Bay, *Geor- 
gian Bay, *North channel, *Ontario, *Water — - 

, Phosphates, Nitrates, Nitrites, a 
rophyll a, Water analysis, Statistical analysis. 


A statistical 


procedure was used to 
~~ different areas, for a variety 


lar analyses done on 1971 (Lake 
(Georgian Bay-North Channel) data. From Bon 
zonation maps it is apparent that Georgian Bay 
lays virtually identical zonation for both time 
petiods (1980 a 1974) for four of the five param- 
eters studied, with the exception being NO3NO2- 
N. Georgian Bay continues to be dominated by a 
pings homogeneous zone with the exceptions of 
Midland and the French 
Rives areas, where significantly higher soluble re- 
active silica (RSiO2), total "phosphorus, (TP), and 
chlorophyll a concentrations are found 
lowest yearly mean concentration of NO3NO2-N 
occurred in the P area. 
The North Channel continues to be a highly vari- 
able system. Concentrations of TP and 
RSiO2 decreased from the St. Mary’s River to 
central Georgian Bay by more than 50%. Lake 
Huron is still dominated by a large central homo- 
geneous area. The north-south differences in water 
quality have become even greater in 1980, as com- 
ira to 1971. Higher concentrations of TP and 
SiO2 continue to enter northern Lake Huron 
from the St. Mary’s River and the North Channel. 
7 tly lower concentrations of RSiO2 and 
NO3NO2-N flow into Lake Huron from Lake 








1971, especially in southern Lake Huron. Saginaw 
Bay continues to greatly influence southern Lake 
Huron. The effects of the Sarnia-Goderich area on 
the water quality in southern Lake Huron can now 
be noted, especially with respect to NO3NO2-N, 
chlorophyll a and to a lesser extent with TP. 
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PHYTOPLANKTON PRIMARY PRODUCTION 
IN A EUTROPHIC COOLING WATER POND, 
Jyvaeskylae bap B recaess Dept. of Biology. 
P. V. Eloranta, R. Salminen. 

Hydrobiolo; VoL 118, No. 3, p 267-274, 1984. 6 
Fig, 1 Tab, SoRet 


Descriptors: *Phytoplankton, * roductiv- 
ity, gg ponds, *Finland, *Vasikbalemet i, Eu- 
trophic lakes, Powerplants, Thermal pollution, 
Temperature effects, Seasonal variation, Diatoms, 
Mixing, Water circulation. 


The effect of longer ice-free periods on the season- 
al variation and total annual value of phytoplank- 
= primary production was considered along with 
the efficiency and productivity of the phytoplank- 
ton communities at different water temperatures 
but constant light. The studied pond, Vasikka- 
lampi, is located in the town Jvyaskyla in central 
Finland. The pond is slightly eutrophic and its 
prensead Fae ‘or cooling purposes by a 35 MW 
spect aparge sce The cooling water is taken in 

le of the pond and it returns as heated 

cae to the northern part, near the surface, 


about 100 m from the intake 


f algal cells. In the mixing of the pond 
o! cel autumn oO 

ee ten dear ain ee 
power be we Oh vag SD Kemi 
from the deeper water layers. (Baker- 
W85-04063 4 


LIMNOLOGY OF A DESERTIC 


Past and present limnological characteristics of 
Walker Lake are reported both for management 
urposes and because of the lake’s intrinsic scientif- 

ic interest..Walker Lake is a large terminal lake in 
west-central Nevada, idly desiccating and be- 
coming more saline. total dissolved solids 
from 5650 to 10650 meh from 1973 to 

1977. The lake is ac ite one. As desic- 
cation continues it should have about equal 
amounts of chloride, sulfate and carbonate in time. 
The lake appears to be nitrogen limited with 
regard to algal nutrients. At times the phytoplank- 
ton, dominated by Nodularia camp re ——s 
de; a nce and ert f taoeb apent ish 

lepauperate com: oO species. 

depauperte and composed of three species, Fish 
Gila bicolor, dominant. i summer, the 
Lahontan cutthroat trout, Salmo clarki henshawi, 
is restricted to a narrow mid-water zone low 
enough in temperature and high enough in dis- 
solved oxygen to meet the needs of the fish. 


FOR MEASURING THE RESPONSE 


A. Furutani, J. W. M. Rudd, and C. A. Kelly. 
Canadian Journal of Microbiology, Vol. 30, No. 
11, p 1408-1414, November, 1984. 4 Fig, 3 Tab, 14 
Ref. National Sciences and Engineering Research 
Council grant A2671. 


Descriptors: *Lake sediments, *Microor, 
Nitrates, Sulfates, Mercury, Sediments, Or- 
ganic matter, Decomposition, Acidification, Water 
pollution effects. 


A method has been developed for studying direct 
and indirect responses of microbial processes in 

lake sediments to environmental perturbations. The 
sediment incubation system as described is a versa- 
tile tool for investigating a variety of ecological 
problems. Its advantages include continuous moni- 
toring of community activity and the use of multi- 
ple replicates which can be manipulated and stud- 
ied on community and specific process levels. With 
this approach it is possible to determine if a specific 
microbial process is affected directly by an envi- 
pera d, eae gagr-dn b adetg 
consequence of a change in the community. It is 
also possible to pret beste % adaptation to environ- 
mental fects of perturbations at 
the community eas are determined by comparing 
rates of organic matter decomposition in the con- 
trol and test systems. At the same time and under 
the same conditions, rates of specific processes 
such as mercury methylation and sulfate and ni- 
trate reduction were assayed to see if these proc- 
esses responded in the same manner as did the 
activity of the entire community. Acidification did 


29 
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not affect either community activity or nitrate 
reduction. Decreases were observed in sulfate re- 
duction and paeesy methylation which were Aa 

tt of community activity, su; ig 
scat may wD these two Aa com Bron 
wasou0g) 


TESTING THE BENTHIC LAKE TYPE CON- 
CEPT BASED ON CHIRONOMID ASSOCIA- 
TIONS IN SOME FINNISH LAKES USING 
MULTIVARIATE STATISTICAL METHODS, 

Kemira Oy, Raper Research Centre. 
P. H. Kansanen, J. Aho, and L. Paasivirta. 
Annales Zoologici Fennici, Vol. 21, No. 2, p 55-76, 
1984. 11 Fig, 8 Tab, 32 Ref. 


Descriptors: *Statistical analysis, *Finland, *Lakes, 
*Midges, Benthic environment, Trophic levels, 
Eutrophication, Stratification. 


The profundal chironomid associations in 9 Finnish 
lakes were analyzed using a hierarchical cluster 
a se tre oan ene epee eer x peal 
logy of Brundin in the study area. 
The cles c tion results were evaluated by analyz- 
ing the ‘coresponding physico-chemical water 
quality data with discriminant analysis. The same 
procedure was also applied with the sha shallow wa 
associations. The hierarchical classification and 
criminant anal of the benthic fauna and rte 
q ality data showed that the lake type system of 
rundin is a valid basis for the monitoring of 
stratified lake basins in the study area. The compo- 
sition of the profundal chironomid fauna is depend- 
ent on the trophic status. The primary mechanism 
Ovi ig the chironomid associations in the pro- 
fandal is is the availability of food. Oxygen depletion 
and other harmful consequences of f the i intensified 
pe anne rocesses come into effect only in lakes of 
anced cutrophy or in some special instances 
With multivariate statistical methods, it is possible 
to take into account the whole association, not just 
some indicator ies. A need to produce a 
benthic lake typology based on a sublittoral or 
littoral fauna is opr from the practical point of 
view. This kind of typology would provide a more 
universal basis for the monitoring of Finnish lakes 
than Brundin’s typology is capable of. A study of 
that type would call for more comprehensive ma- 
terial from all kinds of lakes. (Baker-IVI) 
W85-04069 


ae MODEL STUDY OF LAKE CON- 
State Univ. of New York at Buffalo. Dept. of 
Biological Sciences. 

K. M. Stewart, and E. Hollan. 

Schweizerische Zeitschrift fur Hydrologie, Vol. 
46, No. 1, p 5-40, 1984. 18 Fig, 3 Tab, 45 Ref. 


Descriptors: *Lake Constance, *Lakes, *Model 
studies, Stratification, Circulation, Seiches, Storm 
surges, Hydraulic models, Wind, Tributaries, 
Water circulation, Mathematical models. 


Seiches, frictional damping, and circulation pat- 
terns of Lake Constance have been simulated in a 
rotating hydraulic model. This physical model in- 
vestigation, mainly qualitative in nature, has been 
used to predict the response of the prototype to 
varying stresses of easterly inflows and westerly 
winds. Two tracing techniques were used, dyed 
inflows for the scaled Alpenrhein (71% of inflow) 
ya tio oe ho Ach (15% of inflow) tributaries 
us experiments, and electri- 
from stripped portions of wires during 
experiments. These physical model 
porate more easily isolate suggest possi- 
ble cause and effect in prototype studies. For > 
ample, the river-induced flow demonstrates a dis- 
tinct reaction to Coriolis effects. The 
spreading of river water distributed over the whole 
width of the lake, in the case of no rotation 
changes with rotation to a narrower flow along the 
northerly boundary and may be deflected partially 
at different locations into the open lake. As another 
example, the influence of minute density differ- 
ences are readily apparent on the disposition of 
inflows during non-wind homogeneous experi- 
ments. Westerly wind stresses enhance inflow en- 
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trainment and may lead to a bifurcated transport in 

See a ese There is some evi- 

Soom Ge prototype may respond in a similar 
n both homogeneous and stratified 


culation patterns. A two 
model ‘was also utilized to help provide further 
ie Ses Sees ee ee 
as well as to the effect of various 
ee on both. Because of the dynamic 
nature of water movement in both model studies 
and the prototype under variable forces, it is ques- 
tionable whether the earlier classical impression of 
— 


TRAG DURCH GRUNDNAH EINGESCHICH- 
TETES FLUSSWASSER), 
Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und G 
V. A. Lambert, K. Kelts, and U. Zimmermann. 
Vol. 


Schweizerische Zeitschrift fur Hydrologie, 
46, No. 1, p 41-50, October, 1984. 4 Fig, 16 Ref. 


Descriptors: *Lakes, *Turbidity, “Oxygen, *Water 
currents, *Walensee, *Lake Constance, *Switzer- 
land, Suspended solids, Water temperature, Nutri- 
ents, Phosphorus, Ecological effects. 


fens ge ape er nrbne oae pr me ft nod ac 


130 cm/sec have been recorded; that the duration 
of the is usually several hours but can 
be several days; and that currents can occur in any 


Geel af the Weleusse of a be anol 00 an ce 
iellidiee sunar eo uinentes tie tani Games A 


turbidity current was 
simultaneously in the it of TAS IATTB, proaee 


The level of oxygen input by these currents can be 
significant when their is considered: the 
flood-stage discharge of the Garnet Linth on 7/ 
31/77 is estimated to have introduced 80,000 kg 02 
into the Walensee, sufficient to oxidize 65,000 kg 
organic material (4% of the lake’s biomass); and in 
summer 1977 and 1978, 15 turbidity currents were 
recorded in the Walensee. The oxygenating effect 
may be a complement to a previously lished 
hypothesis that nutrients, especially p! hate, 
eee 

tion onto suspended clay particles, which would 
work against eutrophi In this case, hydraulic 
structures such as dams and flood-control facilities 
could promote eutrophication by preventing the 
occurrence of turbidity currents. (Gish-IVI) 
W85-04073 


APPROACHES TO NATURAL 
ART 4; DETERMIN. 


Umea Univ. (Sweden). 
For primary bibliographic entry see Field 2K. 
W85-04074 


ORIGINS AND EFFECTS OF COAGULATION 

IN LAKES, 

Johns ee ee Univ., Baltimore, MD. Dept. of 
Engineering. 


Geography and Environmental 
S R O'Melia, and K . S. Bowman. 


Schweizerische Zeitschrift fur Hydro! 
ia No 1, p 64-85, October, 1984. 7 Fig, 
Ref. NSF grant CEE81-21501. 


Descriptors: *Lakes, * 
tion, Sediment. transport, 
late matter. 
A physical model for the transport and deposition 
of particles in lakes is formulated mathematically, 
solved numerically, compared with some field re- 
sults available in the and used to simu- 
late the effects of coagulation and sedimentation in 
— Sree systems. The results indicate that the 
effects of coagulation in lakes depend significantly 
upon the chemistry of the system, the hydrology of 
the lake, and the eaze distribation 0 of particles enter- 
ing or produced with the lake. Lesser effects are 
indicated for hypolimnetic depth and particle den- 
sity. The analyses presented are based on steady- 


Vol. 
tan 14 


ition, *Sedimenta- 
odel studies, Particu- 


HYDROCHEMISTRY OF HIGH ALTITUDE 


Istituto Italiano di Idrobiologia, Novara. 

R. Mosello. 

Schweizerische Zeitschrift fur yrs. 
= 1, p 87-99, October, 1984. 7 Fig, 


aes 


Descriptors: *Alpine lakes, *Italy, *Chemical 
properties, Water analysis, Altitude, Nitrates, Ni- 
trogen, Conductivity, Phosphorus, Silica, Nutri- 
ents, Bicarbonates, Sulfates, Acidification. 


The chemical characteristics of 320 Italian alpi 
lakes are presented and discussed: 38% of 
have low ionic concentration and conductivities 
below 20 microS/cm; 56% have a conductivity 
range of 20.1 to 200 micro S/cm, and 6% are 
characterized by solute concentrations, up 
to 34.5 meqg/l, with a co maximum 
conductivity of 1,265 micro S/cm. The lakes are 
located at altitudes ranging from 1,800 to 2,700 m 
above sea level. No strong acid lakes were detect- 
o_ 16 lakes have pH values in the range 5.0- 
0. The acidification tendency of these waterbo- 
les is dtinaed in tuleton tof) fo ten gcteooel 
features of a watersheds and to precipitation 
chemistry. As regards nutrient concentrations, re- 
active and total Peete are present in levels 
ly below 1 micro g P/liter; ammonia peaks 
in the range of 0-25 micro g N/liter while nitrate is 
below 300 micro g N/1 in 81% of the samples. 
Reactive silica concentrations fall in the range of 0- 


1.5 mg Si/liter in 84% of the cases. (Baker-IVI) 
W85-04076 


NATURE OF PRIMARY PRODUCTION IN A 
TROPICAL BACKWATER OF THE SOUTH- 
WEST COAST OF INDIA, 

Kerala Univ., Trivandrum (India). Dept. of Aquat- 
ic Biology and Fisheries. 

For primary bibliographic entry see Field 2L. 
W85-04079 


LIMNOLOGY OF BADUA RESERVOIR OF 
BHAGALPUR, BIHAR, 


P ii 5 
my, Vol. 49, Part B, No. 6, p 598-609, December, 
1983. 5 Fig, 4 Tab, 28 Ref. 


ty, Dissolved oxygen, Silicates, Ree | Ni- 
trates. 


An account is given of limnological features of 
Badua reservoir of Bhagalpur, Bihar. The dam was 
built up in 1963 across a seasonal river called 
— oe mer Be deep medium size reservoir for 

culture. On the basis of seasonal 
vocetan of water temperature the reservoir ap- 


peared to be of monomictic type having thermal 
stratification during the summer and isothermal 
i monsoon and winter seasons. The 
medium was alkaline (7 (7.5-8.1) aa the oxygen 
curve was clinograde (surface = 6.9 mg/1, bottom 
= 5.6 mg/1) during the summer. The entire water 
column was saturated with 80-100% of a 
throughout the year, suitable for fish culture. 
pr dag  peeLae n erafl B 
zones. The minimum value of primary productivity 
(0.0188-0.0107 gc/cu m/hr) at 2.0 m depth sug- 
gested the extent of zone. The 


number of major 
reservoir. ing 1978-79, populati i 
ed at 1,81,032 (13,75,843 kg) for _ , oe 
i = (5,02,778 kg) for Labeo 

860 (8,07,474 kg) for Cirrhin a ele 
=e t of the fishes captured was in the range of 
1.5-12.1 kg. The annual fish production ranged 
from 0.04-0.07 g/sq m. Catla catla has proved to 
have the highest transfer of 
Sem tho fees ead sonand Ciepais lowels of 
reservoir. (Author’s abstract) 
W85-04080 


WATERFOWL POPULATIONS AND LIMNO- 
LOGIC CHARACTERISTICS OF TAIGA 


PONDS, 
ergo ee Museum, Fairbanks. 
, B. Kessel, and L. J. Vinin; 


Wediite “x Vol. , No. 4, 
1156-1163, October, 1984. 1 Fig, 3 Tab, 37 Ref 


Descriptors: *Tai; *Ponds, *Alaska, *Ducks, 
*Nutrients, Phosphates, Nitrites, Population densi- 
ty, Species richness. 


A study of duck habitat use-patterns and limnology 
in eastern interior Alaska revealed that ponds hy- 
drologically connected to a creek system had 
greater use by ducks and higher levels of most 
nutrients and ions than those hydrologically isolat- 
ed from a system. Phosphate level was the best 
limnologic characteristic for discriminating be- 
a eee ae See eee Levels of 
a a ge and nitrite were highly correlated 
with levels of duck use, and both emerged in 
regression equations as predictors of duck 
richness (R2 = 0.94) and duck density 
0.79). Hydrologic connection with a creek system 
to be the key link in the nutrient dynam- 
ics of the system and was reflected in the patterns 
« enh use by ducks. (Author’s abstract) 


ee OF BENTHIC NITRIFIERS IN 
STREAMS AND THEIR ROLE IN OXYGEN 
CONSUMPTION, 

Ministry of Works and Development, Hamilton 
yes Zealand). Water and Soil Science Centre. 


A.B. 
Microbial Ecology, Vol. 10, No. 4, p 317-334, 
1984. 3 Fig, 7 Tab, 27 Ref. 


Descriptors: *Nitrification, *Oxygen consumption, 

Benthic environment, Bacteria, ‘Ammonium, Ni- 
trate, Water temperature, Hydrogen ion concentra- 
tion. 


The in situ rates of oxygen consumption by benthic 
nitrifiers were estimated at 11 study sites in 4 
streams. Two methods were used: an in situ respi- 
ration chamber method and a method involving 
conversion of nitrifying potential measurements to 
in situ rates. Estimates of benthic nitrogenous 
oxygen consumption (BNOC) rate ranged from 0- 
380 mmol of O2/sq m/day, and BNOC contribut- 
ed between 0-859 of the total benthic oxygen 
consumption rate. The activity of nitrifiers residing 
pee Smet gpd yorwnerdy enn gn 
tem; substrate. gz Uj 

site, nitrification could approximate either frst- 
order or zero-order kinetics with respect to ammo- 
nium concentration. The source of ammonium for 
benthic nitrifiers could be either totally from 
within the sediment or totally from the evading 





water. Nitrate produced in the sediments could 
flux to the water above or be lost within the 
sediment. The sediments could act as a source 
(positive flux) or sink (negative flux) for both am- 
monium (-185 mmol/sq m/day to + 195 mmol/sq 
m/day) and Nitrate (-135 mmol/sq m/day to + 
185 mmol/sq m/day). This study provides evi- 
dence to suggest that measurements of downstream 
mass flow changes in inorganic nitrogen forms 
may give poor estimates of in situ rates of nitrifica- 
tion in flowing waters. (Author’s abstract) 
W85-04087 


BENTHIC BACTERIAL BIOMASS SUPPORT- 
ED BY STREAMWATER DISSOLVED ORGAN- 
IC MATTER, 

Academy of Natural Sciences of Philadelphia, 
Avondale, PA. Stroud Water Research Center. 
T. L. Bott, L. A. Kaplan, and F. T. Kuserk. 
Microbial Ecology, Vol. 10, No. 4, p 335-344, 
bn Fig, 1 Tab, 37 Ref. NSF grant DEB- 


Descriptors: *Biomass, *Benthic environment, 
*Bacteria, *Dissolved organic matter, *Saw Mill 
Spring, *Chester County, *Pennsylvania, *Dis- 
solved solids, *Organic carbon, Adenosine triphos- 
phate, Epifluorescence microscopy, Surface sedi- 
ments, Streams. 


The support of bacterial populations in surface 
sediments by the heterogenous supply of dissolved 
organic matter (DOM) in overlying water was 
studied in Saw Mill Spring - a small headwater 
stream in the White Clay Creek drainage, Chester 
County, Pennsylvania. Bacterial biomass in surface 
sediments was measured as a function of dissolved 
organic carbon (DOC) flux and temperature. Plas- 
tic trays placed in troughs were filled with sedi- 
ment and glass wool filtered spring water was fed 
into the troughs; the apparatus was covered with 
black plastic. Bacterial biomass was estimated 
using epifluorescence microscopic counts (EMC) 
and ATP determinations during exposure to 
streamwater containing 1,788 micro g DOC/liter 
and after transfer to groundwater containing 693 
micro g DOC/liter. Numbers of bacteria and ATP 
concentrations averaged 1.36 x 10 to the 9th power 
cells and 1,064 ng per gram dry sediment, respec- 
tively, under initial DOC exposure. After transfer 
to low DOC water, biomass estimates dropped by 
53 and 55% from EMC and ATP, respectively. 
The decline to a new steady state occurred within 
4 days from ATP assays and within 11 days from 
EMC measures. A 4 C difference during these 
exposures had little effect on generation times. The 
experiment indicated that 27.59 mg/hour of natural 
DOC supported a steady state bacterial biomass of 
approximately 10 micro g C/g dry weight of sedi- 
ment (from EMC determinations). Steady state 
bacterial biomass estimates on sediments that were 
previously muffled to remove organic matter were 
approximately 20-fold lower. The ratio of 
GTP:ATP indicated differences in physiological 
condition or community composition between nat- 
ural and muffled sediments; the higher ratios on 
the muffled sediments are indicative of a communi- 
ty with higher growth potential than on the natural 
sediments. DOC in transport in the water column 
of this small stream supported about 55% of the 
bacterial biomass in surface sediments. (Collier- 


IvI) 
W85-04088 


MODEL OF THE DEVELOPMENT OF PHY- 
TOPLANKTON IN THE UCHA RESERVOIR, 
S. V. Bagotskii, V. A. Vavilin, Yu. S. Datsenko, 
and L. S. Ovchninnikova. 

Water Resources, Vol. 10, No. 2, p 182-188, 1983. 
5 Fig, 1 Tab, 9 Ref. Translated from Vodnye 
Resursy, No. 2, p 124-131, 1983. 


Descriptors: *Phytoplankton, *Productivity, *Res- 
ervoirs, *Ucha Reservoir, *USSR, Seasonal varia- 
tion, Model studies, Mathematical studies, Dia- 
toms, Cyanophyta, Algae, Phosphorus, Photosyn- 


A mathematical model of the seasonal dynamics of 
phytoplankton in the Ucha reservoir was devel- 
oped. The presence of two peaks is characteristic 


for the seasonal dynamics of the phytoplankton 
content in the reservoir. The spring peak is deter- 
mined by the development of several species of 
diatoms, and the drop is related to the establish- 
ment of stratification of the water masses of the 
reservoir. The summer peak is determined by the 
development of blue-green alga. The model in- 
cludes three independent variables (diatoms, blue- 
greens, and inorganic phosphorus dissolved in 
water) and one dependent variable, phosphorus on 
the bottom. It is assumed that the reservoir can be 
in two states - a state of mixing and a state of 
stratification. The model takes into account the 
foliowing processes: photosynthesis, rate of die-off 
of algae, rates of uptake of phosphorus during 
algae growth and release of inorganic phosphorus 
during their die-off, the rate of settling of algae, the 
rate of fall of phosphorus to the bottom with the 
settled algae, the rate of mineralization of algae 
that settled to the bottom with regeneration of 
phosphorus, rise of blue-greens in a dormant stage 
from the bottom, the rate of rise of phosphorus 
from the bottom, the rate of entry of components 
of the ecosystem into the reservoir from without, 
and the rate of removal of algae and phosphorus 
from the reservoir. The model is written as a 
system of four differential equations for the rates of 
variation of the biomass of diatoms and blue- 
greens, inorganic phosphorus, and phosphorus on 
the bottom. The main purpose of the model is to 
investigate the rate of development of algae as a 
function of the initial phosphorus content in the 
reservoir and its further entry into it. As a first 
approximation, the model satisfactorily describes 
the seasonal dynamics of phytoplankton develop- 
ment. (Baker-IVI) 

W85-04097 


COMPARISON OF BIOLOGICAL INDICA- 


V. V. Polishchuk, I. G. Garasevich, and Yu. I. 
Onanko. 

Water Resources, Vol. 10, No. 2, p 204-210, 
March-April, 1983. 3 Tab, 15 Ref. Translated from 
Vodnye Resursy, No. 2, p 152-159, March-April, 
1983. 


Descriptors: *Hydrobiology, *Lakes, ‘*Rivers, 
*Ukrainian SSR, *USSR, Zooplankton, Phyto- 
plankton, Zoobenthos, Chemical analysis, Phyto- 
periphyton, Water analysis. 


A complete hydrobiological investigation of Kiev 
reservoir and the Sozh, Dnepr, Desna, and Snov 
rivers was carried out for comparing various sa- 
probity systems and indices of various hydrobiolo- 
gical parameters. The resolving possibilities of the 
tested methods were evaluted with the use of data 
on phytoperiphyton, phytoplankton, zooplankton, 
and zoobenthos against the background of the hy- 
drochemical characteristics. The data were used 
for evaluating the resolving possibilities of the 
Pantle-Buck method and Sladeckek’s modification 
when indicating water quality on the basis of zoo- 
plankton indices. While both methods give similar 
results, preference should be given to Sladecek’s 
modification because this method produces easily 
comparable results both in time and in space. It is 
universal and does not require cumbersome calcu- 
lations. In the case of water-quality indication on 
the basis of zoobenthos, the resolving possibilities 
of the oligochaete method and chironomid index 
were evaluated in addition to the resolving possi- 
bilities of the Kolkwitz-Marsson system and Chan- 
dler methods. The weaknesses of the oligochaete 
and chironomid indices are clearly revealed: insuf- 
ficiently reliable results are obtained in the cleanest 
zones. The evaluations of water quality at sampling 
stations obtained on the basis of data on phytoperi- 
phyton, phytoplankton, zooplankton, and zoo- 
benthos proved to be quite close to each other. 
(Baker-IVI) 

W85-04100 


INVESTIGATION OF THE SPACE-TIME VAR- 
IABILITY OF PHYSICAL, CHEMICAL, AND 
BIOLOGICAL INDICES IN RESERVOIRS FOR 
THE PURPOSE OF THEIR REGIONALIZA- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


TION WITH SPECIAL REFERENCE TO THE 
IVANKOVO RESERVOIR, 

A. B. Avakyan, N. G. Dmitrieva, G. L. Margolina, 
V. P. Saltankin, and L. O. Einor. 

Water Resources, Vol. 10, No. 3, p 242-253, May- 
June, 1983. 4 Fig, 6 Tab, 23 Ref. Translated from 
Vodnye Resursy, No. 3, p 70-83, May-June, 1983. 


Descriptors: *Reservoirs, Physicochemical proper- 
ties, Water managieness: Water quality, Efficiency, 
Design criteria, Spatial distribution, Spatial distri- 
bution, Biological properties. 


An investigation of the space-time inhomogeneities 
of indices of reservoir water masses, including 
Ihysicochemical, is one of the necessary conditions 
ior the most —_ formation and development of 
the new scientific-methodological direction of in- 
creasing the efficiency of using reservoirs on the 
basis of regionalization, planning, and engineering 
development. Regionalization of reservoirs is de- 
fined as a method of territorial classification on the 
basis of a formulated criterion or their aggregate in 
conformity with the purpose of the investigations 
being undertaken. Investigations of the water mass 
of a reservoir revealed spatial inhomogeneities of 
the investigated physicochemical indices. The 
noted tendencies of inhomogeneities of the spatial 
distribution over the water area of the investigated 
physicochemical indices integrally reflect the inho- 
mogeneities of in situ processes on various 
stretches of the water area of the same water body. 
Consequently these indices can be used as criteria 
of regionalization according to water quality. 
(Baker-IVI) 
W85-04104 


HYDROLOGIC AND MORPHLOGIC REGION- 
ALIZATION OF FLATLAND VALLEY-TYPE 
RESERVOIRS, 

Yu. M. Matarzin, and Yu. I. Novosel’skii. 

Water Resources, Vol. 10, No. 3, p 253-261, May- 
June, 1983. 1 Fig, 3 Tab, 27 Ref. Translated from 
Vodnye Resursy, No. 3, p 84-93, May-June, 1983. 


Descriptors: *Reservoirs, *Morphology, *Hydrol- 
ogy, *Kama Reservoir, *USSR, Water manage- 
ment, Waves, Wind, Morphometry. 


A scheme of hydrologic and morphologic region- 
alization (HMR) of valley-type reservoirs is pro- 
posed. According to the regionalization scheme, 
the principal pool and large marginal pools, hydro- 
graphic regions, and morphometric stretches are 
distinguished along the length of the reservoir. 
Within each region and stretch, morphodynamic 
zones are identified by use of the relationship be- 
tween the depth, length, and height of a wind 
wave, and the critical depth of the breaking of the 
wave. The HMR of the Kama Reservoir repre- 
sents multistage regionalization with the successive 
use of different leading factors and is carried out 
on a genetic-typological basis according to the 
following scheme: reservcir; pool; region; stretch; 
zone; subzone. The first stage is individual region- 
alization with consideration of the width and aver- 
age depth of the reservoir, in which each of the 
distinguished taxa has its own characteristics. The 
second stage is singling out morphodynamic zones 
according to the degree of effect of wind waves on 
the bottom, and the third stage is singling out of 
morphological subzones with consideration of the 
position of the drowned channels and terrace sur- 
faces and typology of the shores. A combination of 
two opposite and noninterchangeable types of re- 
gionalization is achieved during HMR. By means 
of HMR it is possible to improve the method of 
observations, to refine and understand more thor- 
oughly in situ processes, and processes of the inter- 
action of the reservoir with the adjacent territory, 
to estimate more objectively the resources and 
potential possibilities of individual parts of reser- 
voirs. Regionalization is acquiring particular im- 
portance in connection with schemes of improve- 
ment of the technical state and amenities of reser- 
voirs and creating an operating service at them. 
The results of HMR can help to refine and detail 
the goals, problems, scope, and methods of oper- 
ation of the services being organized. (Baker-IVI) 
W85-04105 





Field 2—WATER CYCLE 
Group 2H—Lakes 


EVALUATION OF THE EFFECT OF LAKE 
BALKHASH LEVEL AND ILI RIVER RUNOFF 
ON STOCK AND CATCHES OF COMMERCIAL 
FISH SPECIES, 


A. P. Eriskovskii, and E. I. Makhniboroda. 

Water Resources, Vol. 10, No. 4, p 412-416, July- 
August, 1983. 3 Fig, 1 Tab, 7 Ref. Translated from 
Vodney Resursy, No. 4, p 160-165, July-August, 
1983. 


Descriptors: *Runoff, *Fisheries, *Environmental 
effects, *Lake Balkhash, *Ile River, *USSR, Water 
level, Hydroelectric plants, Lake fisheries, Reser- 
voirs. 


The development of sectors of the economy in the 
Tli-Balkhash basin is being accompanied by the 
intense use of the natural resources of this region, 
including water. Water-management construction 
in the basin is related to regulating the river runoff, 
nonreturnable water withdrawals for irrigation and 
other needs, and initial filling of reservoirs. Before 
the 1960s the main commercial species was the 
common carp and of the other commericial species 
the marinka and perch predominated. The design 
and construction of the hagai hydroelectric 
scheme on the Ili River with a reservoir whose 
design capacity is about one fourth of the volume 
of Lake Balkhash made it necessary to evaluate the 
effect of this scheme and the development of irri- 
— accompanying it on fishery of the Ili-Bal- 
basin. A close correlation between the lake 
levels and subsequent total catches and carp 
catches was observed in the period immediately 
after a rise of the levels (1946-1962) until there was 
a increase in the proportion of acclimatized intro- 
duced species in the catches. After « drop of the 
lake levels (from 1931 to 1946) the significance of 
the relation een the levels and catches was 
considerably less. <n Lake Balkhash the effect of 
changes in the Ili runoff on the size of the fish 
catches does not depend on the annual distribution 
of the runoff (within limits of its natural vari- 
ations). (Baker-IVI) 
W85-04127 


CHARACTERISTICS OF THE DISTRIBUTION 
OF ORGANIC MATTER IN MIDDLE DNEPR 
RESERVOIRS, 

A. L. Korableva. 

Water Resources, Vol. 10, No. 5, p 429-432, Sep- 
tember-October, 1983. 1 Fig, 1 Tab, 20 Ref. Trans- 
lated from Vodnye Resursy, No. 5, p 64-67, Sep- 
tember-October, 1983. 


Descriptors: *Reservoirs, *Organic matter, *Distri- 
bution, * rodzerzhinsk Reservoir, *Zapor- 
ozh’e Reservoir, *USSR, Amino acids, Dissolved 
solids, Cyanophyta, Phytoplankton, Nitrogen. 


The distribution of organic matter in the Dneprod- 
zerzhinsk and Zaporozh’e reservoirs depends on 
the effect of a number of natural and anthropogen- 
ic factors. Using the data obtained on the distribu- 
tion of organic nitrogen and nitrogenous compo- 
nents of dissolved organic matter (DOM), an at- 


reservoirs depends on the dynamics and decompo- 
sition of ph lankton, which amounts to 13.9 
mg/liter in the rodzerzhinsk reservoir and 7.0 

i a the Zaporozh’e, the bulk of which 


when forecasting the distribution of biogenic ele- 
ments in the reservoir. (Baker-IV 
'W85-04129 


SOME RESULTS OF CALCULATING THE 
MINERAL SUBST. 


BALANCE OF ‘ANCES OF 


THE KAMA _ RESERVOIRS AND ITS 


STRETCHES, 

A. B. Kitaev, T. P. Devyatkova, and E. A. 
Burmatova. 

Water Resources, Vol. 10, No. 5, p 433-439, Sep- 
tember-October, 1983. 4 Fig, 1 Tab, 11 Ref. Trans- 
lated from Vodnye Resursy, No. 5, p 68-74, Sep- 
tember-October, 1983. 


Descriptors: ‘*Reservoirs, *Kama_ Reservoir, 
*USSR, Chonioal analeois nce Hydrological 
regimes, Chemical anal 


The Kama reservoir is an important link of the 
Volga-Kama cascade. The chemical balance of in- 
dividual regions and characteristic stretches of the 
Kama Reservoir was compiled, to provide infor- 
mation for ecological monitoring and conserva- 
tion. The dynamics of the content of mineral sub- 
stances in the water masses of individual stretches 
over the entire length of the reservoir was deter- 
mined and related to the characteristic of its mor- 
phometry and hydrologic regime with consider- 
ation given to the specific features of each individ- 
ual morphometric stretch of the reservoir. The 
method of investigating the balance of chemical 
substances of morphometric stretches of the reser- 
voirs of the Kama cascade is based on regionaliza- 
tion of the reservoir according to its morphometry, 
determination of the water balance of stretches of 
the reservoir on the basis of data of observations of 
its level regime, determination of the role of the 
most important hydrodynamic factors in the for- 
mation of the hydrochemical regime of morphome- 
tric stretches of the reservoir, and determination of 
the balance of chemical substances in regions and 
stretches of the reservoir on the basis of actual data 
on the chemical composition of the water. (Baker- 
IVI) 

W85-04130 


STABLE-ISOTOPE METHOD FOR DETER- 
MINING THE WATER BALANCE OF LAKES, 
Institute of Nuclear Physics, Krakow (Poland). 
A. Zuber. 

Water Resources, Vol. 10, No. 5, p 484-489, Sep- 
tember-October, 1983. 5 Fig, 13 Ref. Translated 
from Vodnye Resursy, No. 5, p 124-129, Septem- 
ber-October, 1983. 


Descriptors: *Lake Bagri, *Krakow, *Poland, 
*Hydrologic budget, “Isotope studies, Lakes, 
Tracers, Tritium, Turnover time. 


Equations of the balance of natural isotopes can be 
used for determining the water balance of lakes. 
= traditional method in this case is based on the 
a of the existence of both anisotopic and 
hydro logic steady state. Another approach consists 
in solving short-term balance equations. The most 
correct approach is a numerical solution of balance 
equations when the temporal variations of all pa- 
rameters and possible stratification of the lake are 
taken into account. The first method is investigated 
and developed. The experimental part of this work 
concerns an artificial water body with an inflow 
and outflow. The water body (Lake Bagri) is locat- 
ed in Krakow, and its turnover time is of interest in 
connection with its recreational use. The turnover 
time of the lake was also investigated by means of 
an artificial tracer. The use of artificial tritium as a 
tracer was not promising owing to the high mois- 
ture content of the atmosphere, which can lead to 
large losses of the tracer during molecular ex- 
change. The stable-isotope method is the best alter- 
native for this case. (Baker-IVI) 
W85-04136 


RESERVOIRS AS SPECIAL HYDROLOGIC 
0) 


BJECTS, — 
Yu. M. Matarzin. 
Water Resources, Vol. 10, No. 6, p 577-585, No- 
vember-December, 1983. 3 Fig, 24 Ref. Translated 
from Vodnye Resursy, No. 6, p 108-118, Novem- 
ber-December, 1983. 


Descriptors: *Reservoirs, *Hydrology, Water 
management, Forecasting, Geography, Measuring 
instruments. 


Two main types of problems are of concern for 
reservoirs: the effect of reservoirs on the runoff 


process, water balance, and water exchange; artifi- 

cial water bodies themselves and their interaction 
with the environment. Several main problems are 
identified related to reservoir hydrology: a need to 
improve methods of field and permanent hydrolog- 
ic investigations and observations and of the instru- 
ments and equipment being used; organization of 
combined geographic-hydrologic investigations at 
a number of reservoirs for studying the system of 
water body-environment interaction; development 
of the hydrologic principles artificial water bodies; 
methods of calculation and forecasting; the rela- 
tionship and role of zonal and azonal factors in the 
formation of reservoirs; the hydrological regime of 
small reservoirs and ponds; and the Gevelement 
of the theoretical principles of reservoir hydrology 
as a special and specific division of general land 
hydrology. (Baker-IVI) 

'W85-04149 


MAIN TRENDS IN THE FORMATION OF THE 
HYDROCHEMICAL REGIME OF DNEPR RES- 
ERVOIRS, 

A. I. Denisova. 

Water Resources, Vol. 10, No. 6, p 601-609, No- 
vember-December, 1983. 4 Fig, 2 Tab, 6 Ref. 
Translated from Vodnye Resursy, No. 6, p 156- 
166, November-December, 1983. 


Descriptors: *Dnepr River, *USSR, *Reservoirs, 
*Chemical properti Mineralization, Organic 
matter, Nitrates, Streamflow, Regulated flow, 
Regulation. 


At least six reservoirs have been constructed on 
the Dnepr River from the mouth of the Pripyat to 
Novaya Kakhovka. These reservoirs play a major 
part in regulating the Dnepr runoff. The natural 
hydrologic and hydrochemical regime of the river 
before streamflow regulation was formed mainly in 
its upper stretch to Kiev under the effect of the 
natural conditions of the basins and tributaries de- 
bouching here. Unlike the river, in reservoirs inho- 
mogeneity of all ingredients along the longitudinal 
axis, area, and depth of the reservoirs and a change 
in their seasonal and daily dynamics are observed. 
In this case the hydrochemical regime of upstream 
and downstream, sluggish and flow reservoirs is 
different in years different in wetness. Changes 
occurring in the hydrochemical characteristics of 
the river water include mineralization and ionic 
composition of water, the gas regime of the reser- 
voirs, and biogenic and organic substances. (Baker- 
IVI) 

W85-04152 


DISPERSION OF MARKED FLUID IN RESER- 
VOIRS, 


Liverpool Univ. (England). Dept. of Civil Engi- 
neering. 

K. H. M. Ali, and D. R. Pateman. 

Advances in Water Resources, Vol. 6, No. 4, 
190-199, December, 1983. 15 Fig, 2 Tab, 14 Ref. 


Descriptors: *Reservoirs, *Mixing, *Dispersion, 
*Model studies, Inlets, Outlets, Tangential jets, 
Radial jets, Conductivity, Fluorimetry. 


Mixing in model reservoirs was measured using 
conductivity and fluorimetric methods. Relation- 
ships for predicting reservoir circulation generated 
by radial and tangential jets show the importance 
of the reservoir’s aspect-ratio, and the Reynolds 
number of the jet. Concentrations were measured 
incorporating various inlet and outlet arrange- 
ments. Peripheral and radial dispersion-coefficients 
were obtained, and found to be the same order of 
magnitude; the use of continuous injection in most 
of these experiments is justified. These coefficients 
were dependent on the size of the model and on 
the local Reynolds numbers. The values of disper- 
sion coefficients for reservoirs are similar to those 
for one-dimensional open channel flow. Except for 
small regions near to the outlets and inlets, the 
flow was in the horizontal plane and the surface 
velocities were close to those at mid-depth. (Col- 
lier-IVI) 

W85-04154 





PH-RELATED CHANGES IN ATTACHED 
ALGAL COMMUNITIES OF SOFTWATER 


LAKES, 
Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 


For primary bibliographic entry see Field 5C. 
W85-04201 4s 


AQUATIC MACROPHYTES AND PH AS CON- 
TROLS OF DIVERSITY FOR LITTORAL CLA- 


DOCERANS, 
Maine Univ. at Orono. Dept. of Botany and Plant 
F a, bibliographi Field 5C 

‘or primary bil ic entry see , 
w85-04202 ns 


ACIDIFICATION AND CHANGES OVER TIME 
IN THE CHYDORID ASSEM: 


BLAGE OF NEW ENGLAND LAKES, ‘ 
Maine Univ. at Orono. Dept. of Botany and Plant 


Pathology. 
For primary bibliographic entry see Field 5C. 
W85-04203 


RESPONSES OF FISH COMMUNITIES TO 
ACIDIC WATERS IN ONTARIO, 

Fisheries and Marine Service, Sault Ste. Marie 
(Ontario). Great Lakes Biolimnology Lab. 
we oy bibliographic entry see Field 5C. 


FISH POPULATION RESPONSES TO EXPERI- 
MENTAL ACIDIFICATION OF A SMALL ON- 


TARIO LAKE, 

tt of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 
For primary bibliographic entry see Field 5C. 
W85-04205 


SPECIES COMPOSITION OF FISH COMMU- 
NITIES IN NORTHERN WISCONSIN LAKES: 
RELATION TO PH, 

Columbia National Fisheries Research Lab., La 
Crosse, WI. Field Research Station 

For primary bibliographic entry see Field 5C. 
W85-04206 


POTENTIAL FOR AQUATIC ECOSYSTEMS 
ACIDIFICATION IN THE SIERRA NEVADA, 


California Univ., Berkeley. Lawrence Berkeley 


Lab. 
For primary bibliographic entry see Field 5C. 
W85-04207 


GROWTH OF PHENOL-MINERALIZING 
MICROORGANISMS IN FRESH WATER, 
The State Univ., Newark, NJ. Dept. of 
and Physiolo; 
ubin, and S. Schmidt. 
Applied and Environmental Microbiology, Vol. 
a 1, p 11-14, January, 1985. 3 Fig, F Tab, 13 


Zontogy 


Descriptors: *Phenols, *Microorganisms, *Miner- 
alization, Fungi, bacteria, Nutrients, Most-proba- 
ble-number, Lakes. 


most. hab], hb 


most-p 





technique was adapted to 
enumerate the procaryotic and eucaryotic phenol- 
mineralizing microoganisms present in samples of 
fresh water. Phenol ion rates were ob- 
tained by measuring the amount of exogenous 
phenol that pace I from solution over time in 
the presence or absence of microbial inhibitors. 
Less than 100 phenol-mineralizing bacteria per ml 
pe 4 phenol-mineralizing fungus per ml were ini- 
tally present at both 200 pg and 1 100 micro-g of 
Phenol mineralization rates were 

Ey thew qeeneet foc the miamaieine bacteria than 
for the fungi at 200 pg of pheno od aie Phenol 
concentrations above 10 micro-g/ml were inhibito- 
ry to the microorganisms capable of mineralizing 
phenol. The phenol mineralizers grew in the water 
samples in the absence of ghana, i indicating that 
there were sufficient indigenous nutrients in the 


et tinea ganas oan Oa In experiments, 1 
of phenol per pd xtc but 1 micro-g of Dhenal 
per ml was, a concentration to increase 


nutrients alone. eee ~~ 
ee ee . of 


mi number ag phase, omens 


prey occipteat, v0 be wn mph ap thai 
may feted nem tion that 
can mineralize phenol at both low and high con- 

-miner- 


centrations, rather than two distinct p! 
ws 


SEDIMENT-WATER EXCHANGE IN LOUGH 
ENNELL WITH PARTICULAR REFERENCE 
TO PHOSPHORUS, 

Foras Forbartha, Dublin (Ireland). 

L. J. Lennox. 

Water Research, Vol. 18, No. 12, p 1483-1485, 
1984. 4 Ref. 


Descriptors: *Phosphorus, *Lake sediments, 
*Lo Ennell, *Ireland, ag s - lakes, Iron, 
Citrate dithionite bicarbonate, Al —, Calcuim 
carbonate, Mangan: 

The si and evaluation of sediment phos- 
body in the continuing eutropic conditions noted 
in Lough Ennell was assessed. A high positive 
correlation exists between the concentrations of 
total Fe, citrate dithionite bicarbonate (CDB) ex- 
tractable Fe, organic content, total Al and a 
number of phosphorus fractions (total P, inorganic 
P, apatite P and CDB extractable P) for all samples 
recovered. A significant inverse correlation was 
noted between CaCO3 and most of the other pa- 
rameters measured whereas no correlations were 
found for Mn. The sediment adsorption capacity 
for orthophosphate was found to be about 450 
micro-g P/g sediment. Phosphate release from hy- 
polimnetic anaerobic sediments was considered un- 

important in the biological sense due to the lack of 
mobility of this nutrient to the photic zones. Bioa- 
vailable P in the littoral zones (assumed to be non- 
apatite inorganic —— (NAIP) comprised 
14.5 tons in the u t 2 cm sediment layer, 
which is about 2.5 times the average annual exter- 
nal total P load. Littoral zone sediments, which are 
normally aerobic, accounted for an internal areal 
loading OF 134 mg P/sq m/yr which is equivalent 
to 17 and 30% of the average external total P and 
inor; P loadings respectively. This internal 
loading is a major contributory factor in the con- 

tinuing eutrophic status of the lake. (Author’s ab- 
stract) 

W85-04294 


SIMPLE GRAVITY CORER AND CONTINU- 
OUS-FLOW ADAPTOR FOR USE IN SEDI- 
MENT/WATER EXCHANGE STUDIES, 

National Inst. for Water Research, Pretoria (South 


Africa). 
For primary bibliographic entry see Field 7B. 
'W85-04300 


STREAM PRODUCTIVITY ANALYSIS WITH 
DORM - I; DEVELOPMENT OF COMPUTA- 
TIONAL MODEL, 

Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

J. S. Gulliver, and H. G. Stefan. 

Water Research, Vol. 18, No. 12, p 1569-1576, 
1984. 4 Fig, 25 Ref. EPA grant R-804736-01-1. 


Descriptors: *Stream biota, *Productivity, *Dis- 
solved oxygen, Photosynthesis, Respiration, Math- 
tical Dispersion, 


A numerical dissolved oxygen routing model 
(DORM) is developed to determine total stream 

community photosynthesis (P) and community res- 
piration rates (R) through iterative routing of two- 
station diel DO measurements. The model differs 
from e: procedures for diel curve productivi- 
ty analysis; it uses the complete stream DO trans- 
port equation, including longitudinal dispersion, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


dependence of ry rate aoe water tempera- 
ture and dissolv penn and wind 
oxy; = transfer through the water surface. The 
, DORM, is more accurate than the tradi- 
= graphical procedures of diel curve analysis 
and is eels to apply. DORM is also valuable in 
an analysis of the results’ sensitivity to the numer- 
ous coefficient and parametric assumptions re- 
quired in diel curve analysis. The model is not a 
predictive DO model, pap =p is designed for the inter- 
pretation of DO measurements in a stream, channel 
= boy or 's abstract) 


STREAM PRODUCTIVITY ANALYSIS WITH 
DORM - Il; PARAMETER ESTIMATION AND 
SENSITIVITY, 


Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

J. % Gulliver, and H. G. Stefan. 

Water Research, Vol. 18, No. 12, p 1577-1588, 
bey 11 Fig, 4 Tab, 20 Ref. EPA grant R-804736- 


Descriptors: *Dissolved oxygen, *Stream biota, 

*Productivity, Mathematical models, Respiration, 

a draulic residence time, Aeration, Reaeration co- 
icient, Water temperature, Dispersion. 


The dissolved oxygen routing model DORM, 
which determines productivity and respiration of a 
stream biological community, requires in addition 
to stream geometry and stream flow, parameter 
values for reaeration coefficients and tomperatere 
and dissolved oxygen (DO) limitations on r 

tion. Illustrated are the methods used to 

numerical values in a field study at the U.S. EPA 
Monticello Ecological Research Station. The cal- 
culated community productivity and respiration 
rates are sensitive to certain input parameters and 


with utmost care. Other sensitivity tests included 
temperature effects, half-saturation values and lon- 
oe — (Author’s abstract) 


STREAM PRODUCTIVITY ANALYSIS WITH 
DORM - Tih PRODUCTIVITY OF EXPERI- 
MENTAL 

Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

J. S. Gulliver, and H. G. Stefan. 

Water Research, Vol. 18, No. 12, p 1589-1595, 
br 8 Fig, 1 Tab, 24 Ref. EPA grant R-804736- 


Descriptors: *Productivity, *Stream biota, *Dis- 
solved oxygen, Mathematical models, Photosyn- 
thesis, Respiration, Seasonal variation, Diel varia- 
tion, Hydrogen ion concentration, Hysteresis. 


Thirty-two two-station diel dissolved oxygen sur- 
veys were made in the experimental streams of the 
U.S. EPA Monticello Ecological Research Station. 
The data were analyzed by a numerical Dissolved 
Oxygen Routing Model (DORM) to determine 
total community respiratory and photosynthetic 
rates. The artificial channels consisted of pools and 
pa nica Seen er neg Community 

hotosynthetic — and respiration ranged 
From highs of 1 8 and 10.7 g/sq ahtw we tenet 
1.5 and 2.6 g/sq m/day between June and Septem- 
ber 1979. P/R ratios varied from 2.1 in May to 0.6 
in August. Seasonal trends were affected by pH 
and/or age of the channel. The channels also ex- 
hibited large diel variations in photosynthetic effi- 
ciency, where dependence of photosynthetic pro- 
Sean BONE a wee See Swe ere 
h ysteresis cannot be explained by 

physical process and is attributed to several bio- 
fopeal processes. (Author’s abstract) 

85-04306 


DISCOVERY OF PERMANENT AMAZON 
LAKES AND HYDRAULIC DISTURBANCE IN 
THE UPPER AMAZON BASIN, 
Ohio State Univ., Columbus. 
P. A. Colinvaux, M.C. Miller, K. 
Steinitz-Kannan, and I. Frost. 


t. of Zoology. 
. Liu, M. 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Nature, Vol. 313, No. 5997, p 42-45, January, 1985. 
1 Fig, 4 Tab, 15 Ref. 
Crater lakes, 


Senacen, Puctnn, 
sepa Faataon Thermal stratification, Pro- 
Soouivty.” 


*Amazon Basin, *Lakes, *Ecuador, 


The first autonomous permanent lakes in the 
Amazon lowlands were found in surveys in 
the summers of 1982 and 1983. The six lakes are in 
the rain forests of Ecuador in western Amazonia, 
within 100 km of the Andes mountains, but at 
elevations below 700 m. The lakes occupy either 
deep abandoned channels of high energy rivers or 
closed volcanic basins. Data are given on the 
plankton, water chemistry, Ae nam thermal 
stratification and light In both the 
riverine and crater lakes, the prime determinants of 
productivity are allochthonous. Sedimentary histo- 
ries and pollen data over several millennia from 
these lakes record disturbance of the Amazonian 
ecosystem by flooding, encouraging the view that 
high Amazonian species-richness is maintained by 
non-equilibrium processes. (Baker-IVI) 
W85-04307 


SEASONAL GROWTH AND CO 


Army Engineer Waterways Experiment Station, 
icksburg, MS. 


w. iooto, D. J. Bates, G. J. Filbin, S. M. 
Hennington, and D. G. McFarland. 
Journal of Freshwater Ecology, Vol. 2, No. 6, P 
519-533, December, 1984. 5 Fig, 1 Tab, 44 Ref. 


Descriptors: *Phytoplankton, *Algal growth, *Eau 
Galle reservoir, *Wisconsin, Reservoirs, Diatoms, 

ites, Cyanophyta, Silica, Nitrogen, Eu- 
trophic 


es, Mixing, Species composition. 
During 1981 the seasonal growth and community 
composition of phytoplankton were investigated at 
six sampling stations in Eau Galle reservoir, a 
shallow eutrophic basin located in central Wiscon- 
sin. Eau Galle was strongly dominated by diatoms 


flos-aquae (L.) 
(O.F.M.) Schrank) collectively contributed about 
50% of total annual phytoplankton biomass. Phy- 
pr cn os peerage By ~ er pees. Boe. 9 
ees — but differed at a station in 
the li li at another located near the 
mouth of non onan "iaflowing river. Depressed 
silica concent 
ed ee ee The 
elopment of nitrogen- cyanophyte popu- 
lations during the solar aie reduced dis- 
solved inorganic nitrogen availability. Midsummer 
mixing events reduced water columm stability. 
oe in the phytoplankton species composition of 
Eau Galle appeared to occur in response to major 
changes in water column stability. (Author’s ab- 


stract) 
W85-04311 


RELATIONSHIPS BETWEEN PHOSPHORUS 
FUNCTIONAL CLASSES AND ALKALINE 
PHOSPHATASE ACTIVITY IN RESERVOIR 


LAKES, 

Oklahoma State Univ., Stillwater. Dept. of Botany 
and Microbiology 

D. A. Francko. 

Journal of Freshwater Ecology, Vol. 2, No. 6, p 
541-547, December, 1984. 3 Fig, 16 Ref. 


Descriptors: *Phosphorus, *Reservoirs, *Alkaline 
phosphatase, Enzymes, Eutrophic lakes, Phosphate 
esters, Oklahoma. 


Dissolved phosphorus fractions present in the sur- 

face waters of a eutrophic reservoir lake in north- 

central Oklahoma were characterized by chemical, 
and 


sample. An inverse Ciphasie linear rela- 
tionship was Seen between soluble reactive phos- 


phorus concentrations (SRP) and APA on a sea- 
ee Phosphomonoesters (PME) comprised 

pene of the soluble unreactive phos- 
oe oSUP) I and an inverse linear relation- 
ship was fe between PME concentrations and 
APA on a seasonal basis. Gel filtration chromatog- 
raphy of filtered lake water from the above system 
and a mesotrophic lake exhibiting high clay turbid- 
ity su the view that the majority of com- 
plex phosphorus in these systems existed as low 
molecular weight phosphate esters. (Author’s ab- 


stract) 
W85-04313 


CHARACTERISTICS AND FREQUENCY OF 
COOL-WATER AREAS IN A WESTERN WASH- 
INGTON STREAM, 

pty sna Co., Centralia, WA. Centralia Re- 
search Center. 

R. E. Bilb 

Journal of 1 Freshwater Ecology, Vol. 2, No. & P 
593-602, December, 1984. 3 Fig, 2 Tab, 8 Ri 


Descriptors: *Streams, *Water temperature, 
*Cool-water areas, *Thrash Creek, *Washington, 
Seeps, Tributaries, Dissolved oxygen. 


Causes, sizes, frequency and level of temperature 
depression were determined in Thrash Creek, a 
fifth-order tributary of the Chehalis River in the 
Coast Range of western Washington. Four distinct 
types of cool-water areas were located newer, bored this 

midsummer survey. These areas were termed later- 
al pool bottom seeps, cold tributary mouths 
and flow through the bed, depending upon the 
entry point and source of the cool water. Lateral 
seeps were the most common on Thrash Creek, 
accounting for 64% of the cool water areas locat- 
ed. Five of the cool water areas were pool bottom 
seeps, 5 were caused by flow through the bed, and 
four were formed by tributaries. Temperatures in 
the cool water areas averaged 4.7 C lower than 
ambient streamwater on warm afternoons. Thirty- 
nine such spots were found on a 3.5 km reach of 
the study stream. They accounted for 1.6% of the 
surface area and 2.9% of the water volume on this 
stretch of stream. No evidence was seen to indicate 
that slower heating of deeper water compared to 
surface water caused the formation of cold-water 
pockets. Dissolved oxygen concentrations meas- 
ured in three cool water areas were lower than the 
ambient stream water, with a lateral seep exhibit- 
ing the lowest average level of about 50% satura- 

tion, compared with 98% saturation in the adjacent 
streamwater. Oxygen levels in an area fed by flow 
through the bed and a pool bottom seep had higher 
average concentrations of dissolved oxygen than 
the lateral seep but they were still depressed below 
concentrations in the stream water. (Moore-IVI) 
W85-04315 


FISH PRODUCTION IN OUED SEBAOU, A 
SEASONAL RIVER IN NORTH ALG 
Lodz Univ. (Poland). Inst. of Environmental Biol- 


ogy. 
T. Penczak, and M. Molinski. 
Journal of Fish Biology, Vol. 25, No. 6, p 723-732, 
1984. 2 Fig, 6 Tab, 25 Ref. 


Descriptors: *Oued Sebaou, *Algeria, *Fisheries, 
*Productivity, *Seasonal rivers, Eels, Barbels, 
Water temperature, Population density, Biomass. 


The Oued Sebaou is a seasonal river in North 
Algeria which has a range of discharge from from 
30h on w/e ig the peck of the tales Gael tak lcu 
m/s at the end of the dry season. Extensive gravel 
extraction from the river bed takes place during 

the dry season when the middle of the 150 m > 
river bed is used as a road for cars, cattle and 
sheep. Fish were sampled by electrofishing on 
June 9, 10, and 11, 1982, at three contiguous sites 
26 km from the source of the river. At the time of 
sampling, the study area did not exceed 20 m in 
width and flowed close to one side of the river 
bed. Water temperature on June 10th ranged from 
18 C at 04.00 hours to 31 C at 16.00 hours in 
flowing water and 36 C in the pools. Mean water 
discharge for the three sites at the time of sampling 
was 1.2 cu m/s and ranged from 1.1 to 1.38 cu m/s. 
Two species were recorded at each site: Barbus 


callensis, which is heavily fished locally, and An- 
| ee Poona guilla. The three sample maximum likeli- 
Zippin method was used to estimate mean 
density and standing crops, —. were: barbel, 
452 fish/ha, 5.3 kg/ha, cea, 149 fish/ha 3.04 kg/ 
ha. Estimated average biomass and production 
were: barbel, 2.31 kg/ha, 4.27 kg/ha/year; eels, 
1.51 kg/ha, 2.60 kg/ha/year. Extreme tempera- 
tures, the lack of oxygen, and the lack of water 
during the several months of the dry season are 
factors, next to importance to the continual inten- 
Pbatar n g in limiting the fish stock. (Collier-IVI) 


DECOMPOSITION 8 EMERGENT MACRO- 


Advances in Ecological Research, Vol. 14, p 115- 
166, 1984. 6 Fig, 282 Refs. 


Descriptors: *Emergent plants, *Macrophytes, 
*Decomposition, *Reviews, Detritus, Litter, Dis- 
solved organic matter, Microbiological studies, 
Swamps, Aquatic plants, Aquatic animals. 


Processes of carbon flux involved in decomposi- 
tion are reviewed. Beginning with a description of 
the sources of emergent plant organic matter 
reaching fresh water, what happens to this material 
is assessed, particularly in terms of the agents of 
decomposition, Co how they act, and of how they 
change, thus influencing the detritus itself, over 
time. The fate of the dissolved and particulate 
material is treated separately as its characteristics 
tend to be different from those of the litter. Effects 
of macroinvertebrate animals are mentioned in 
some detail, while distinctive environmental fea- 
tures of emergent macrophyte swamps are de- 
scribed and an attempt made to assess how decom- 
roe there may be a significant element in the 
ioning of freshwater systems. Specific topics 
discussed cmete sources of detritus, colonization 
by aquatic organisms, decomposition of the litter, 
effects of animals on litter decomposition, chemical 
changes in the litter, decomposition of dissolved 
and iculate matter, the swamp environment, 
ie fate of detritus. (Baker-IVI) 
W85-04320 


RESULTS OF LIMNOLOGICAL RESEARCH 
AND THEIR APPLICATION IN WATER-MAN- 


LOGISCHER FORSCHUN' 
WENDUNG IN DER WASSERWIRTSCHAFTLI- 
CHEN PRAXIS) 


H. Klapper. : 
asserwirtschaft-Wassertechnik, Vol. 33, No. 12, 
p 426-428, December, 1983. 11 Ref. 


Descriptors: *Limnology, *Water management, 
*Germany (Democratic Republic), *Darss-Zinger 
Bodden, *Stechlin, *Berlin, *Meggelsee, *Saiden- 
bach dam, Water quality standards, Nitrate remov- 
al, Oxygen, Aeration, Destratification. 


The contribution of limnological research to 
water-management practice in the German Demo- 
cratic Republic (GDR) is based on a two-pronged 
orientation: toward reductionist studies at the cel- 
lular level combined with holistic investigations at 
the ecosystem level. Water-management profes- 
sionals are interested in not only the effects of 
individual organisms on the ecosystem but also 
their effects on water quality. Future research will 
concentrate on biological phenomena. Current re- 
search concentrates on four main inland-water 
areas in the GDR from north to south. Internal 
circulation of matter and water-sediment relation- 
ships are being studied in the shallow predominant- 
ly nitrogen limited Darss-Zinger Bodden chain. 
Research is being conducted on the causal relation- 
ships between nutrient supply and primary produc- 
tion in the deep, predominantly phosphorus-limited 
clear-water lakes of the Stechlin area the Berlin 
lakes, with emphasis on the Muggelsee, since it 
provides drinking water for the city (future re- 
search should cover hydraulic/hydrological and 
meteorological influences). The Saidenbach-dam 
region plus comparison lakes with varying trophic 
conditions are being studied to determine the link 
between use of the catchment area/extent of dam 





construction on bioproduction, the relationshi pou Jind 
tween ae and primary production, 
manipulation as an instrument of water-quality 
control (control of 2 ee by ‘sareen” ¢ with a 
fish and promotion o ). Practical a 
—— of research have | included providing i . 
formation to set water-quality in the 
1982 Water Law; work on or-vemgmerapteetaan 
tion standards; and development of ecotechnologi- 
cal procedures for nutrient-precipitation in lakes, 
control of oxygen concentration by gyro- or 
vortex aeration and pressurized-air destratification, 
nitrate-elimination in reservoirs, and deep-water 
removal to induce oligotrophy. Ecosystem model- 
ibe see Vea Sey ae So (Gish-IVI) 


GEOCHEMISTRY OF THE ONYX RIVER 
(WRIGHT VALLEY, ANTARCTICA) AND ITS 
ROLE IN THE CHEMICAL EVOLUTION OF 
LAKE VANDA, 
pn ae Oxford, OH. School of Interdiscipli- 


W.4 J. ‘Geen and D. E. Canfield. 

Geochimica et Cosmochimica Acta, Vol. 48, No. 
12, p 2457-2467, December, 1984. 1 Fig, 7 Tab, 28 
Ref. NSF grant DPP 792060. 


Descriptors: *Onyx River, *Lake Vanda, *Victoria 
Land, *Wright Valley, *Antarctica, *Glacial 
streams, *Glaciohydrology, *Chemical composi- 
tion, Geochemistry, Chlorides, Sodium, Magnesi- 
um, Carbonates, Saline water, Brines. 


The largest of the meltwater streams in the ice-free 
desert valleys of southern Victoria Land (Antarcti- 
ca) is the Onyx River, in Wright Valley, which 
originates in the vicinity of Wright Lower 
Glacier. The river has a depth of less than one half 
meter and a channel several meters wide. Onyx 
River supplies Lake Vanda with water over a six 
to eight week period, from mid-December to 
early- or mid-February. A permanent ice-cover 
about four meters thick covers the lake’s surface, 
except near the shoreline where an annual moat 
develops during the warmest weeks of the austral 
summer. The river acquires a significant fraction of 
its salt content when glacial meltwaters contact 
Wright Valley soils at Lake Brownworth and the 
concentration of all ions increase with distance 
along the 28-km channel down to Lake Vanda. In 
-_ of the large salt input from this source equi- 
librium evaporation of Onyx River water would 
have resulted in early calcite deposition and in the 
formation of a Na-Mg-CLHCO3 brine rather than 
in the Ca-Na-Mg-Cl waters observed in Lake 
Vanda. The river alone could not have produced a 
brine having the qualitative geochemical features 
of the lower saline waters of Lake Vanda. It is 
roposed that the Vanda brine is instead the result 
of past (> 1200 yrs BP) mixing events between 
Onyx River inflows and calcium chloride-rich 
deep groundwaters derived from the Don Juan 
Basin. The mixing model presented here shows 
that the Onyx River is the major contributor of K, 
HCO3, SO4, and (possibly) Mg found in the lake 
and a significant contributor (approximately one 
half) of the observed Na. Calcium and Cl, on the 
other hand, came largely from deep groundwater 
sources in Don Juan Basin. All concentrations 
except Mg are well predicted by this model. The 
evidence does not support significant present-day 
influxes of shallow groundwater. The composition 
of the Mad waters of Lake Vanda is the result of 
ionic diffusion from the pre-formed brine, coupled 
with Onyx River inflows. Since ionic ratios are 
well predicted by this simple model, shallow in- 
flows are not major contributors to this region of 
the lake. (Collier-IVI) 
W85 14369 


OCCURREN 
BORNE ge IN KONAJE 
GALORE), IND) 
Mangalore’ Univ. (India). 
K. R. Sridhar, and K. M. Kaveria 
Hydrobiologia, Vol. 119, No. 2p P fOi- 105, Decem- 
ber, 1984. 3 Fig, 2 Tab, 17 Ref. 


SEASONAL CE OF WATER- 
STREAM (MAN- 


Descriptors: *Aquatic fungi, *Seasonal variation, 
*Konaje stream, *India, Sampling, Detritus, Rain- 


fall, Leaves, Water temperature, Hydrogen ion 
composition, Dissolved oxygen. 


Konaje stream flows adjacent to Mangalore Uni- 
versity Campus in Konaje village and joins the 
peepee fering: sites at 1 km intervals 
were rt cA d 1981 a the pte oe 
rence of water-borne a i by yn 

leaf litter observations, foam lysis a walt 
filtration. Twenty species of fungi were recorded. 
Of these, four species were found only with two of 
the methods and three were found only 
with one method. Only _— S 
tected with all three pb -werveg icating that 

tse of diffrent methods increases the number f 
species reco in a given re; Three species 
of fungi, Lunul Triscelophorus 
monosporus and Triscelophorus > were found to 
occur throughout the year. In three methods 
Lunulospora curvula was most common. The oc- 
currence of the different species appears to corre- 

late with the rainfall and leaf deposition rather than 
with water temperature, pH and dissolved oxygen. 
(Moore- 

W85-04387 


ECOLOGICAL EFFECT OF ACID CONDI- 
TIONS AND PRECIPITATION OF HYDROUS 
METAL OXIDES IN A ROCKY MOUNTAIN 


STREAM, 
— Survey, Denver, CO. Water Resources 


D. M. McKnight, and G. L. Feder. 
Hydrobiologia, Vol. 119, No. 2, p 129-138, Decem- 
ber, 1984. 3 Fig, 4 Tab, 22 Ref. 


Descriptors: *Periphyton, *Invertebrates, *Acid 
streams, *Metal oxides, *Deer Creek, *Snake 
River, *Colorado, Oxides, Trace metals, Precipi- 
tates, Benthic animals, Liverworts, Algae. 


Periphyton and benthic invertebrate assemblages 
were studied at the confluence of two Rocky 
Mountain streams, Deer Creek and the Snake 
River near Montezuma, Colorado. Upstream from 
the confluence the Snake River is acidic and en- 
riched in dissolved trace metals, while Deer Creek 
is a typical Rocky Mountain stream. In the Snake 
River, downstream from the confluence, the pH 
increases and hydrous metal oxides p: — and 
cover the streambed. The algal and benthic inver- 
tebrate communities in the upstream reaches of the 
Snake River and in Deer Creek were very differ- 
ent. A liverwort, Scapania undulata var. undulata, 
was abundant in the Snake River, and although 
periphyton were very sparse, there were as many 
benthic invertebrates as in Deer Creek. Down- 
stream from the confluence, the precipitation of 
hydrous metal oxides greatly decreased the abun- 
dance of periphyton and benthic invertebrates. 
This study shows that in streams metal precipitates 
covering the streambed may have a more deleteri- 
ous effect on stream communities than high metal- 
ion activities. (Author’s abstract) 

W85-04389 


COMPARISON OF THE ACCURACY AND 
PRECISION OF SEVERAL OPEN-WATER 
OXYGEN PRODUCTIVITY TECHNIQUES, 
Clemson Univ., SC. Dept. of Biological Sciences. 
R. J. Kosinski. 

Hydrobiologia, Vol. 119, No. 2, p 139-148, Decem- 
ber, 1984. 2 Fig, 9 Tab, 24 Ref. 


Descriptors: *Productivity, *Open-water oxygen 
methods, *Streams, Reaeration, Computers, Simu- 
lation, Oxygen, Photosynthesis, Solar radiation. 


Stream productivity can be measured by 

water oxygen productivity techniques provided 
that K (coefficient of reaeration) can be estimated. 
The accuracy and precision of several techniques 
for doing this were compared by computer simula- 
tions which examined the ability of the techniques 
to extract the correct value of K from oxygen 
records which had been affected by a variety of 
non-ideal conditions. Noisy data and long observa- 
tion intervals were not a serious problem for most 
methods. Serious impairment of all methods oc- 
curred with low productivity or high K. Daytime 
techniques (Hornberger-Kelly daytime, daytime 


WATER CYCLE—Field 2 
Water In Plants—Group 21 


regression and modified hysteresis methods) were 
more precise than nighttime tec ues (Odum, 
po accor and Hornberger-Kelley night- 
method) but tended to be based by nor 
jth photosynthetic he aveed afternoon p 
synthetic depression and fluctuating light intensity 
In general, the best-performing methods wes 
ps Oden and Tedecben Kell a 
regression, Odum -Kelly ytine 
methods. holes of 4 method deta onteb cease 
eration of the non-ideal conditions likely to be 
encountered in the specific field situation, the data 
the method requires and its ease of use as well as 
its accuracy. (Moore-IVI) 
W85-04390 


21. Water In Plants 


‘ATER STRESS INDUCTION USING POLY- 
NUTRIENT FILM 


Ghent Rijksuniversiteit (Belgium). Lab. voor Mor- 
fologie and Systematiek. 

A. Mougou, R. Lemeur, and J. Schalck. 

Acta Oecologia-Oecologia Plantarum, Vol. 5, No. 
4, p 375-385, 1984. 2 Fig, 1 Tab, 24 Ref. 


Descriptors: *Water stress, *Plants, Nutrients, To- 
matoes, Photosynthesis. 


Ly i esculentum cv. Motelle, Lycopersi- 

chil lense, Solanum pennellii with two ecotypes 
Atico chala and Pan de Azucar and a hybrid were 
cultivated with a nutrient film technique. Addition 
of polyethylene glycol to the nutrient solution 
eae osmotic stress over a period of three to 
our weeks so that the test plants could ually 
adjust and develop drought resistance. results 
indicate that all tomato species are very sensitive 
to water stress, as indicated by a sharp increase of 
the carbon dioxide com tion point below 
solute osmotic potentials of -4 bar. In conditions of 
water stress it appears that the carbon dioxide 
compensation point permits better discrimination 
between species than the quantum yield and the 
internal carbon dioxide diffusion resistances. The 
light saturated photosynthesis rate shows only a 
gradual decrease with stress and discrimination 
between species is poor. The same is true for 
quantum yield showing poor discrimination as 
well. In non-stressed conditions, however, yield 
discrimination is much better. The wild Solanum 
pennellii species show better —, resistance 
than ra two Lycopersicon sp. and the hybrid. 


(Baker- 
W85-03838 


EFFECTS OF WATER AND SALT STRESS ON 
GROWTH AND ACETYLENE REDUCTION IN 
ALFALFA, 

Cornell Univ. Agricultural Experiment Station, 
Ithaca, NY. Dept. of Agronomy. 

T. J. Keck, R. J. Wagenet, W. E. Campbell, and R. 
E. Knighton. 

Soil Science Society of America Journal, Vol. 48, 
No.6, p 1310-1316, November/December, 1984. 5 
Fig, 5 Tab, 22 Ref. 


Descriptors: *Salt stress, *Water stress, *Alfalfa, 
Plant growth, Plant physiology, Saline soils, Saline 
water, Irrigation effects, Nitrogen fixation, Acety- 
lene. 


The interactive effects of three irrigation water 
salinities (1.0, 3.0, and 9.0 dS/m) and three quanti- 
ties of water applied per irrigation (2.3, 4.7, and 7.0 
cm) on plant growth and N fixation by alfalfa 
(Medicago sativa L. cv. Resistador) were assessed 


young plants and samples were harvested at 10, 30, 
and 50 d thereafter. Alfalfa top growth was limited 
by both salt and water stresses. Irrigation water 
salinity had a greater effect on top growth than 
root growth while root distribution was unaffected 
by either the quantity of water w— or by water 
salinity. The effects of salinity on plant growth 
were masked by water stress. S nodule ac- 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


tivity (micro-mol C2H4/s/kg) was enhanced by 
increasing nays het of water applied at each irriga- 
tion and was adversel et eee 
gation water salinity. In contrast, both nodulation 
and total nodule mass were insensitive to salt stress 
and sensitive only to severe water stress. Alfalfa 
plants continued to reduce acetylene at the third 
sampling even under severe water and salt stress. 
bs data = ite that the aoe cultivar of 
apparently continues to uring 

ods of substantial environmental stress. Asdors 
abstract) 

W85-03962 


GROWTH AND NUTRIENT STATUS OF LOB- 
LOLLY PINE SEEDLINGS IN RELATION TO 
FLOODING AND PHOSPHORUS, 

Southeastern Forest Experiment Station, Charles- 


ton, SC. 
W. H. McKee, Jr., D. D. Hook, D. S. DeBell, and 
J. L. Askew. 


Soil Science Society dhe warr Cancel = y 
No. 6, p 1438-1442, Vaeccisindtietanntear. 1984. 1 
Fig, 2 Tab, 22 Ref. 


Descriptors: *Flooding, *Pine trees, *Phosphorus, 
*Plant growth, Drainage, Nutrients, Soil aeration, 
Biomass, Plant physiology. 


The effects of soil waterlogging, drainage, and P 
additions under controlled conditions on height 
growth, biomass production, and nutrient assimila- 
pe were stodied i in loblolly pine seedlings over a 
yr period. Growth and total biomass of 2-year- 
oy loblolly a ating were seriously suppressed by 
ae com; to dormant season 
or drainage to a depth of 61 cm. Dormant 
coms Wooaag produced larger seedlings than did 
maintaining the water table at 61 cm. Phosphorus 
added at 100 mg/kg to the surface 15 cm of topsoil 
increased total biomass with continuous flooding 
but not with — drainage treatments. The ex- 
tractable mineral . oor and physiology of lob- 
lolly pine interact, wing for opportunities to 
fo gras growing conditions for pine on wet sites 
by drainage or fertilization. Response of loblolly 
pine to P is not t on the amount of 
extractable P alone but also on the interaction of 
the plant to soil aeration (soil reduction) and ex- 
tractable P. Foliage concentration values of P 
alone are not totally indicative of nutrient status of 
trees placed under flooding stress because translo- 
cation of the nutrients from roots to foliage is 
restricted by lack of soil aeration. (Moore-IVI) 
W85-03968 


pee yt REMOTE SENSING OF PLANT 

ATER 

cave Nazionale delle Ricerche, Florence 
y). 

For primary bibliographic entry see Field 7B. 
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WATER RELATIONS AND GROWTH OF 
THREE GRASSES DURING WET AND 
DROUGHT YEARS IN A TALLGRASS PRAI- 
Kansas State Univ., Manhattan. Div. of Biology. 


A. K. 

Occologia lin), Vol. 65, No. 1, p 35-43, De- 
cember, 1984. 5 Fig, 3 Tab, 44 Ref. NSF grant 
DEB 80-12166. 


Descriptors: *Water requirements, 
*Grasses, *Prairies, *Kansas, Plant growth, Water 
oe Water needs, Irrigation effects, Turgidity, 


fe Praga ype cacy teen Bon 
Prairie species Panicum virgatum, Andropogon 
gerardii and A. scoparius were examined in irrigat- 
ed and unwatered prairie in eastern Kansas. In 
1983 the grasses received 11% more solar radi- 
ation, 54% less precipitation and air temperatures 
were warmer than in the 1982 season at 
the study site. The monitored in this sub- 
humid tallgrass prairie environment all osmotically 
co os to water stress. Panicum vir- 
ly restricted to mesic sites, was ca- 

Side of tndouhding culate tamententhia: te edie ta 


response to drought, but was unable to lower zero 
turgor in 1983 as much as the more xeric grasses 
due to its relatively a walls. pe sige a 
gerardii was least ive at increasing — 
a but Pap" rep cell walls 
in grass allow A. gerardii to lower zero turgor 
aecenty more than P. virgatum during the 
1983 drought. The most xeric grass, A. scoparius, 
= yao dhe to pen age. yr solutes as well as P. virga- 
drought and, in combination 
with a pyle ie E (less rigid walls), was able 
to lower zero turgor more the other two 
species studied. In general, although reproduction 
in unwatered prairie in the drought year was con- 
siderably lower in all species compared to irrigated 
prairie, vegetative growth was not as severely 
affected. (Baker-IVI) 
W85-04068 


SPRUCE DECLINE IN THE NORTHERN AP- 
PALACHIANS: EVALUATING ACID DEPOSI- 
TION AS A POSSIBLE a 

Pennsylvania Univ., Philadelp! 

For primary bibliographic es see Field 5A. 
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LATERAL MIGRATION RATES OF RIVER 
BENDS, 


Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Geography. 

E. J. Hickin, and G. C. Nanson. 

Journal of Hydraulic Engineering, Vol. 110, No. 
11, p 1557-1567, November, 1984. 5 Fig, 2 Tab, 8 
Ref. National Science and Engineering Research 
Council of Canada grant A8376. 


Descriptors: *Lateral migration, *River bends, 
*Channel migration, Aerial photo; mpaphy, River 
channels, Channels, Sedimentation, 


Curved river channels shift laterally by erosion of 
the concave bank and concomitant deposition of 
point bar deposits at the convex bank. Time se- 
quential aerial photographs flown approximately 
20-30 years have been used to measure the 
lateral migration rates of 189 bends on 21 clay, 
sand and gravel rivers in Western Canada. Channel 
migration rates transformed to a reference bend 
curvature are shown to be a simple function of 
stream power, outer bank height, and a coefficient 
of resistance to lateral migration, Yb. This Yb, the 
opposing force unit boundary area resis 
migration, was shown to be ne’ d dependent on 
grain size. The task of specifying the channel mi- 
gration process is essentially a bed sediment en- 
trainment problem. (Baker-IVI) 

W85-03776 


SEPARATION ZONE AT OPEN-CHANNEL 
JUNCTIONS, 

Hull Univ. (England). 

For primary bibliographic entry see Field 8B. 
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SEDIMENT TRANSPORT, PART II: SUSPEND- 
ED LOAD TRANSPORT, 

Waterloopkundig Lab. te Delft (Netherlands). 

L. C. van Rijn. 

Journal of Hydraulic Engineering, Vol. 110, No. 
11, p 1613-1641, November, 1984. 18 Fig, 1 Tab, 42 
Ref 2 Append. 


Descriptors: *Sediment transport, *Suspended 
load, Mathematical equations, Turbulence, Flow 
velocity, Particle size. 


A method is presented which enables the computa- 
tion of the suspended load as the depth-integration 
of the product of the local concentration and flow 
velocity. The method is based on the computation 
of the reference concentration from the bed-load 
transport. The method gives detailed information 
about all parameters of importance to the sediment 
transport process. The proposed function for the 
reference concentraiion yields good results for pre- 
dicting the sediment transport for fine particles in 


the range 100-500 micro m. The ratio of the sedi- 
ment diffusion coefficient and the fluid diffusion 


cannot be predicted with high 

damping of the turbulence by the sediment parti- 
cles can be taken into account by a local concen- 
tration: jent ane factor. In the case of 
flow : + oho the 
representative cesta: Grants mapoaret 
sediment can be described as a function of - 


, the geometrical standard 

ation and median size of the bed material. The 

concentration profile is rather sensitive to small 

variations in the particle fall velocity of the sus- 

sediment, the bed-shear velocity and the 

-factor, particularly for a reference level close 

bat a pe The total sediment load cannot be 

with an inaccuracy less than a factor 2 

oe tage the accuracy of the main controlling pa- 

rameters is too low, while also the total load data 

je de calibration and verification show devi- 

meg to a factor 2. A verification analysis using 

data shows that about 76% of the pre- 

sales valow anv vada 0S ant ae ore 
ured values. (Baker-IVI) 
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DYNAMIC FLOW RESISTANCE FOR HYDRO- 
LOGIC SIMULATIONS, 

Agricultural Research Service, Columbia, MO. 
North Central 

M. W. Van Liew, and K. E. Saxton. 

Journal of Hydraulic Engineering, Vol. 110, No. 
bd  P 1719-1732, December, 1984. 6 Fig, 3 Tab, 9 


Descriptors: *Hydrologic models, *Flow resist- 
ance, Runoff, Erosion control, Simulation analysis, 
Agricultural runoff, Vegetation effects. 


The SEDLAB simulation model, which represents 
overland runoff and erosion from agricultural wa- 
tersheds, has been revised to include dynamic 
overland and channel flow resistances, new infil- 
tration methods, and improved sediment transport 
equations. Supplemental records and observations 
that describe watershed conditions were used to 
help calibrate — roughness of overland and 
channel flow areas. Two fap pengncer that govern 
flow resistance in the simulation model were cali- 
brated from event data on W-1 near Treynor, 

omg Methods were in turn developed to relate 
the calibrated parameter values for both overland 
and channel flow resistance to roughness features 
on the watershed. These parameters were found to 
change in a manner which represented the event- 
to-event variation in flow resistance due to tillage, 
rill development, residue, crop and vegetative 
cover. The methods and parameters developed on 
watershed W-1 to represent flow resistance were 
applied to events on adjacent W-2 near Treynor, 
Iowa. Good results were obtained in the water 
as for the W-2 storms, which dem- 
it appropriate flow resistance param- 

pr ana can be selected for model simulation based 
upon roughness characteristics which prevail at 
the time of a particular event. The flow resistance 
parameters determined in this study are representa- 
tive of watersheds with lossial soil, contoured 
fields, and a corn crop. Further testing is needed to 
define the roughness parameters for watersheds 
with other soil, crop, and vegetative conditions. 
The results of this study demonstrate the need for 
additional tests to define the dynamic variation of 
flow resistance caused by antecedent rainfall, 
runoff, crop, and land management conditions. 


W85-03785 


SEDIMENT TRANSPORT, PART III: BED 
FORMS AND ALLUVIAL ROUGHNESS, 
Waterloopkundig Lab. te Delft (Netherlands). 

L. C. van Rijn. 

Journal of Hydraulic Engineering, Vol. 110, No. 
12,» 1733-1754, December, 1984. 10 Fig, 3 Tab, 48 


Descriptors: *Sediment transport, *Alluvial chan- 
nels, Bed load, Flumes, Suspended sediments, Sedi- 
ment load, Sedimentation. 





A method is presented that makes the classification 
of bed forms, the tion of the bed-form di- 
mensions and the effective hydraulic re csare of 
the bed forms feasible. The proposed rela “yor 
are besed on the analysis of relidcle flume and field 
data. The dimensions and the equivalent be or 
of bed Selood ap cangie tgeioke teas om 


i sc tare maa 
is using about 1,500 flume and field data. 
the method yields 
previously pro- 
methods, which are reviewed. The proposed 
method has also been used to ict the flow 
depth and the total bed- load. The pro- 
posed method for the prediction of the Chezy- 
coefficient and the total load transport is superior 
to several other methods in the case of field condi- 
tions. The of bed forms in the lower and 
transitional flow regime can be expressed as a 
viimtm@um@ewmn 
ter an eee 
W85-037 


VARIATION OF FLOW 
THROUGH 


RESISTANCE 


CURVED CHANNELS, 
San Diego State Univ., CA. Dept. of Civil Engi- 


aH primary bibliographic entry see Field 2E. 


UNIT STREAM POWER EQUATION FOR 
GRAVEL, 

Bureau of a Denver, CO. Engineering 
and Research Center. 

CT. bee § 

Journal of Hydraulic Engineering, Vol. 110, No. 
12, p 1783-1797, December, 1984. 7 Fig, 1 Tab, 24 

ef, 1 Append. 


Descriptors: *Gravel transport, *Sediment trans- 
port, *Mathematical equations, Bed load, Gravel. 


A brief review of the basic assumptions used in the 
derivation of gravel transport equations is offered. 
Theoretical derivations are made to determine the 
relationship between gravel concentration and unit 
stream power. Laboratory data are used to verify 
the assumptions used as well as the accuracy of 
some of the well-known transport equations. The 
assumption that bed load or _ concentration 
can be determined by either stress or stream 
power is questionable. Based on the data shown 
there is a strong one-to-one correlation between 
unit stream power and bed load or gravel concen- 
tration. The reason that sediment concentration 
should be related to unit stream power can be 
derived from general physics as well as from basic 
theories in fluid mechanics and turbulence. Among 
the four equations compared, the dimensionless 
unit stream power equation for gravel transport is 
pao eee than others for the gravel data used 
per. (Baker-IVI) 
was-d 789 


NUMERICAL INTEGRATION OF EINSTEIN’S 
INTEGRALS, I1 AND I2, 

Iowa Inst. of Hydraulic Research, Iowa City. 

T. Nakato. 

Journal of Hydraulic Engineering, Vol. 110, No. 
LD g 1863-1868, December, 1984. 2 Fig, 1 Tab, 4 


Descriptors: *Bed load, *Mathematical equations, 
*Einstein’s Bed-Load Function, Streamflow, Sus- 
pended sediment. 


Einstein’s Bed-Load Function for computing total- 
load discharge per unit width requires computation 
of Einstein’s integrals, I1 and 12. The simple Simp- 
son method or a polynomial-fitting technique ap- 
plied in computing the integrals cannot give accu- 
rate estimates when the integrand at the lower 
pe is extremely large. The integration method 

herein employs isolation of the singular 
point and, thus, estimates acurate, numerical inte- 
grations. The inte I1 and 12 can be comput- 
ed accurately as the sum of the exact integral near 
the lower integration limit and the numerical inte- 
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gral by a step integration method for the ree 
wae sens equations as provided. (Baker-IVI) 


WIND RESUSPENSION OF SEDIMENTS IN A 
PRAIRIE 
Iowa State Univ., Ames. Dept. of Animal Ecolo- 


ee L. Carper, and R. W. Bachmann. 
Canadian Journal of Fisheries and A 
ences, Vol. 41, No. 12, p 1763-1767, 
1984. 4 Fig, 1 Tab, 15 Ref. 


Descriptors: *Lake sediments, *Little Wall Lake, 
“Iowa, *Sediment resuspension, *Wind velocity, 
Wind, Sediments, Prairie lakes. 


tic Sci- 
ber, 


Levels of i —— suspended soilds were meas- 
ured in Little Wall Lake, Iowa and it was conclud- 
ed that sediment resuspension occurred when wind 
velocities exceeded critical velocities as calculated 
from wave theory. The percentages of the lake bed 
re of given veloci- 
ere the percentages of 
time that winds of coils velocities could be expect- 
ed. Only a small percentage of the lake bed was 
subject to resuspension most of the time. When 
water depths were less than one-half the calculated 
wavelength for surface waves, sediment res 
sion occurred in the lake. The same is likely to be 
true of other lakes with similar sediment c ter- 
istics. A map was developed which oan the 
areas of the lake affected by winds of different 
velocities and is a useful method of indicating 
where in a lake sediment resuspension is most 
likely to occur. A curve showing the probabilities 
that different percentages of the lake bed will be 
affected by waves driven by the prevailing wind 
summarizes information on both the lake mor- 
phometry and local wind distribution. The curve is 
a useful, descriptive tool for comparing lakes and 
may also have direct application in predicting 
water quality in new lakes or in determining the 
effects of lake deepening projects. (Baker-IVI) 
W85-03827 


PREDICTED EROSION AND SEDIMENT DE- 
pigs od OF FALLOUT — 

Los Alamos National Lab., 
For primary bibliographic on see Field 5B. 
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HOW WIND CAN AFFECT A SEDIMENTA- 
TION BASIN, 

Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

M. W. Rodney, and H. G. Stefan. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1204-1208, November, 1984. 8 
Fig, 13 Ref. 


Descriptors: *Wind, *Sedimentation basins, Sedi- 
mentation, Model studies, Wind-driven currents. 


Sediment that enters a basin will either remain in 
suspension, settle and remain settled, or settle and 
be resuspended. Processes that contribute to sus- 
pended sediment mixing include natural convec- 
tion from cooling and forced convection by wind. 
Three types of water movements generated by 
wind must be considered: currents, progressive 
waves and seiche motion. Each produces a shear 
stress on the bed. Bed shear generated by wind 
shear was expressed in this study as 10% of the 
surface shear, wave action bed particles was ana- 
lyzed and the seiche motion was gauged from mid- 
basin velocities and a bed friction factor on the 
order of f = 0.004. The main object of the study 
was to represent each of the wind-induced 
es to evaluate the effects of wind on the quality of 
the sedimentation basin outflow. Wind needs to be 
considered whenever basin geometry favors wave 
formation and sediment characteristics cause the 
material to remain in suspension. Basins with broad 
areas of shallow beach are to sediment resu- 
cpeenes by wave action. The stronger the wind, 
e more intense the wave action and the greater 
the sediment resuspension. Wind effects on parti- 
cles in the micron range should be considered 
when a mean seasonal wind exceeds 3 m/s. The 


37 


wake effect diminishes as side slopes become steep- 

byt ping off to essentially zero for a basin with 
banks. Wind effects are also offset by 

pene Be lar, en particles which tend to settle out 

faster. (Baker- 
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EFFECTS OF SEDIMENT TRANSPORT ON 
DEPOSIT FEEDING: SCALING ARG' 
— Univ., Seattle. School of Oceanogra- 
phy. 

D.C. Miller, P. A. Jumars, and A. R. M. Nowell. 
Limnology and Oceanography, Vol. 29, No. 6, p 
1202-1217, 1984. 4 Fig, 2 Tab, 63 Ref. 


Descriptors: *Dimensional analysis, *Sediment 
eae Feeding rates, Microbiological studies, 
Cycling nutrients. 


A dimensional analysis is presented based on the 
simplest, steady state case of an individual, seden- 
tary surface-deposit feeder with both locally pro- 
duced and advected microbial food. At least five 
dimensionless variables are needed for dimensional 
analysis of an individual surface deposit feeder 
using particles containing microbial food both lo- 
cally produced and advected. From scaling argu- 
ments which provide the relationships among these 
variables, it is apparent that food availability is 
determined primarily by the ratios of geophysical 
sediment transport rate into the particle pool from 
which the animal feeds to its — rate, and of 
particle residence time in the feeding pool to the 
microbial doubling time. Increasing sediment trans- 
port can either increase or decrease local food 
availability. Transport patterns beneath waves 
have dramatic effects: wave mixing makes avail- 
able to the animal particles which otherwise would 
be literally out of reach. Specialization on advect- 
ed particles and reliance on microbial gardening 
are favored under different environmental condi- 
tions, specified in terms of dimensionless ratios. 
The scaling model also places previous models of 
deposit feeding in an environmental context. It 
contrasts with an alternative, nutrient spiraling a) 
proach in having a basis in natural selection for its 
optimization arguments. (Baker-IVI) 

W85-03875 


FLUVIAL SEDIMENTATION OF KENTUCKY, 
Geological Survey, Louisville, KY. Water Re- 
sources Div. 

R. F. Flint. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4152, 1983. 75 p, 12 Fig, 
33 Tab, 53 Ref. 


Descriptors: *Kentucky, *Sedimentation, *Sus- 
pended load, *Fluvial sediments, *Suspended sedi- 
ments, Sediment, *Sediment discharge, Sediment 
load, Sediment yield, Sediment transport. 


Covering periods 1942-45 and 1951-81, this report 
documents the characteristics of sediments being 
transported from 79 drainage areas within the 
Commonwealth of Kentucky, and from eight sta- 
tions on the main stem of the Ohio River. The 
drainage areas range in size from 0.67 square mile 
at Cane Branch near Parkers Lake to 40,330 = 
miles at Tennessee River near Paducah. 

yields and particle size of suspended and bed ood 
ments are discussed by physiographic province. 
The Blue Grass had the highest average annual 
suspended-sediment yield for selected stations of 
741 tons per square mile, and the Western Coal 
Field had the lowest with 197. The Eastern Coal 
Field had the broadest range of annual suspended- 
sediment yields. The range was from 25 tons per 
square mile at Helton Branch near Greenwood to 
21,000 tons per square mile at Millers Creek near 
Phyllis. For selected stations bedload dischar, P 
was estimated to be 5 to 10 percent as much as 
suspended-sediment discharge. Only three yh 
areas had sediment yields that exceeded the aver- 
age annual erosion rates for cultivated land in 
Kentucky of 9.93 tons per acre (6,355 tons per 
square mile). These three were in the Eastern Coal 
Field. (USGS) 
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CHANGES OF POWDER RIVER 
BETWEEN MOORHEAD AND BROADUS, 
MONTANA, 1939- 
Geological 


1978, 
y, Denver, CO. Water Resources 


A. Martinson. 
Avaliable from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 


Investigations Report 83-4128, 1984. 62 p, 30 Fig, 5 
Tab, 27 Ref. 


: *Bank erosion rates, Hydrolo; 


made 

from aerial p taken during 1939, 1954, 

1967, 1973, and 1978. Contemporaneous daily 
mean and peak discharge records from Moorhead 

poco the ng ote aie vena used to interpret 

measurements. Magnitudes and frequency of flows 

were determined for each interval of time delimit- 

Bank 


ge eq 
or greater than bankfull (1.5-year flood). Mean 
channel width ranged between 264 ft (1973) and 
pe A gala ae anes unter aes 
rab ual peak flows. The channel length- 
ened between 1939 and 1978, although at least 12 
meanders cut off between Moorhead and Broadus. 
Variable rates of lengthening in the reach reflect 
the degree of bedrock control in the valley and 
local variations in valley slope. Data from the 
Power River very the concep of thresholds of 
demonstrated 


ity that were 
experimentally sas) 
ANALYSIS AND CHARACTERISTICS OF SIM- 


a VIRGINIA, AND WEST VIRGIN- 
Geological Survey, Reston, VA. Water Resources 
For, primary bibliographic entry see Field 2E. 
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USING CLAY TO INFER 
SOURCES OF SUSPENDED CLAY AND SILT 
IN A WATERSHED: QUANTITATIVE AP- 
PROACH, 

Florida A and M Univ., Tallahassee, FL. Div. of 
Y. P. Hsieh. 

Soil Science Society of America Journal, Vol. 48, 
No. 6, p 1446-1450, November/December, 1984. 4 
Fig, 7 Tab, 20 Ref. USDA grant FLAX-79006. 
Descriptors: *Silt, *Clay, Pong ony solids, *Min- 
eralogy, Soil erosion, loss, Watersheds, 
Rivers, Tributaries. 


the sources of erosion in a watershed 


components. One of the advantages of the pro- 
posed method is that it does not require discharge 
data of streams, yet relative contribution of clay 
and silt among subwatersheds can be estimated 
quantitatively. The method is relatively simple and 
economical compared to the conventional stream 
monitoring methods. It provides an alternative 
method of assessing soil erosion in a watershed 
where only indirect methods are now available. 
(Moore-IVI) 

W85-03969 


DEVELOPMENT OF TRIBUTARIES OF DIF- 
FERENT ALONG WINDING STREAMS 
AND VALLEYS, 

State Univ. of New York at Buffalo. Dept. of 
Geography. 

For primary bibliographic entry see Field 2E. 
W85-03984 


RELIABILITY OF SUSPENDED LOAD ESTI- 
MATES IN CHALK STREAMS, 

Freshwater Biological Association, Wareham 
(England). River Lab. 

I. S. Farr, and R. T. Clarke. 

Archiv fur Hydrobiologie, Vol. 102, No. 1, p 1-19, 
November, 1984. 6 Fig, 5 Tab, 18 Ref. 
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AND COMPOSITION OF SILT 
DEPOSITS IN THE NORTH DONETS- 
DONBAS CANAL, 

Z. N. Khoreva, A. I. Kovrizhnykh, and M. I. 
Gerasimenko. 

Water Resources, Vol. 10, No. 2, woes 
March-April, 1983. 2 Fig, 2 Tab, 13 Ri 

ed from Vodnye Resursy, No. 2, p eo 166, 
March-April, 1983. 


Descriptors: *Silting, “North Donets-Donbas 
Canal, *USSR, hg Erosion, Sedimentation, 
Chemical analysis, Organic ee Algae, 
Aquatic plants, Seslbaal wads variation, Velocity. 


Long-term investigations were carried out of the 
dynamics and chemical composition of silt deposits 
in the North Donets-Donbas canal (USSR), which 
since 1958 has been the main source of centralized 
domestic water supply of the Donets Basin. To 
study the chemical composition of silts, samples 
were taken seasonally during 1964-1979 at 3-5 sites 
along the canal route. The bed of the canal is 
constantly transformed due to processes of accu- 
mulation, scour, and redistribution of silt. The sus- 
pended and bed loads of the North Donets promot- 
ed siltation of the floodplain and initial stretches. 
The main factors causing siltation of the main 
route of the canal are: the velocity regime, lining 
of the slopes, erosion of the bed, washdown of 
terrigenous material from the surrounding slope 
=< side slopes of the canal, change in the route of 





*River Frome, * Suspended solids, - Dis- 
charge hydrographs, Rating curves, Erosion. 


To assess the contribution of fine particulate or- 
ganic matter carried in suspension to the energy 
budgets of chalk streams it is to obtain 
iable estimates of total suspended solids (s.s.) 
loads throughout the year. Several methods of 
estimating the throughput of suspended material 
were tested and compared for the River Frome, an 
English chalk stream. The use of a weekly sam- 
pling program for ded solids concentration 
combi with a similar or continuous discharge 
record led to annual throughput estimation errors 
of between 25% underestimation and 50% overes- 
timation. A daily sampling program gave accurate 
annual estimates, but monthly loads were still esti- 
mated imprecisely and still with a tendency for 
underestimation. The relationship between sus- 
pended solid concentration and discharge (in rating 
curves) was never close, not even when separate 
rating curves were fitted for summer and winter, 
nor for the ‘rising’ and ‘falling or steady’ sections 
of the hydrograph. For a given discharge, concen- 
tration was on average 82% higher on the rising 
stage of the hydrograph. Using these rating curves 
with a continuous discharge record gave more 
precise estimates than using the above weekly sam- 
pling of suspended solids concentration. The River 
Frome catchment is prpoeseey rural with no 
major effluents which significantly affect the s.s. 
concentrations. Channel erosion is probably a 
major source of sediment with some contribution 
from urban storm water drainage and runoff. It is 
ible that — chalk streams may have a 
lower range of both discharge and s.s. concentra- 
tions, which should lead to lower errors in all s.s. 
load estimation methods, but not necessarily to 
more precise estimates of total catchment denuda- 
tion rates. (Collier-TVI) 
W85-04054 


USE OF THE ELECTRONIC. PARTICLE 
COUNTER TO INVESTIGATE PHOSPHORUS 
ON PARTICLES IN STREAMS, 

Department of Scientific and Industrial Research, 
Taupo (New Zealand). Div. of Marine and Fresh- 
water Sciences. 

For primary bibliographic entry see Field 7B. 
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MEANDERING CHANNEL RESPONSE TO AL- 
TERED FLOW REGIME: MILK RIVER, AL- 
BERTA AND MONTANA, 

Calgary Univ. (Alberta). Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W85-04078 


e ch , and transsedimentation of earlier de- 
posited silts. Green filamentous algae have a sub- 
stantial effect on the formation of bottom d its. 
The silts of the canal are formed on clay soils and 
fine earth and have a fine clay texture. The silt is 
rich in organic matter with a total carbon in the 
silts varying from 1100 to 4790 mg, nitrogen 146- 
690 mg, and phoshorus 22-101 mg/100g dry silt. 
The seasonal variations of organic matter in the 
silts are characterized by a decrease of its quantity 
in the summer despite the fact that at this time 
phytobenthos and higher aquatic vegetation devel- 
op actively on the slopes. The chemical composi- 
tion of the silts is characterized by a high content 
of organic compounds, the main source of accumu- 
lation of which is the algae of the benthos and high 
aquatic vegetation. The amount of organic. sub- 
stances in the silts periodically decreases with de- 
creases of the abundance of green filamentous 


algae. -IV 
Wasonol 


ANTHROPOGENIC FACTOR IN THE DEVEL- 
OPMENT OF THE COASTAL ZONE OF THE 
BALTIC SEA, 

For primary bibliographic entry see Field 6G. 
W85-04111 


RELATIONSHIP BETWEEN DECREASE OF 
(9) PARTICLE-SIZE 


Water Resources, Vol. 10, No. 4, p 389-396, July- 
August, 1983. 3 Tab. 14, Ref. Translated from 
Vodnye Resursy, No. 4, p 134-142, July-August, 
1983. 


Descriptors: *Biomass, *Shells, *Beach formation, 
*Cockles, *Azov Sea, *USSR, Sediment transport, 
Bays, Detritus, Fish, Wave action. 


To assess the effect of the size distribution of 
cockle biomass on the formation of beach-forming 
sediments of the Azov Sea, it is necessary to know 
the initial size distribution of the diminishin, 

cockle biomass, the size distribution of the she 

detritus in the beach zone, and the quantitative 
characteristics of the dynamic system which con- 
verts the shell valves into shell detritus of a given 
size distribution. The solution of the problem can 
be divided into five segments: the particle-size 
characteristics of dead shell valves; the size distri- 
bution of the shell detritus in the dynamic zone of 
some morphologic forms; particle-size and hydrau- 
lic characteritics of shell valves and detrital parti- 
cles; the mechanism of reworking of shell valves 
into detritus; and the effect of the particle-size 
distribution and characteristics of shell valves on 





the dynamics of reworking into shell detritus. The 
conditions favorable for functioning of the fish 
population in the Azov Sea as a whole promote a 
greater decrease of the biomass. In the zone of 
wave action the average thickness of the detrital 
peel is weakly related to the initial size distri- 
ution of shell valves. (Baker-IVI) 
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PROCESSES OF TRANSFORMATION OF NI- 
TROGEN COMPOUNDS IN BOTTOM SEDI- 
MENTS OF LAKES AND RESERVOIRS, 

M. V. Martynova. 

Water Resources, Vol. 10, No. 6, p 609-614, No- 
vember-December, 1983. 1 Fig, 2 Tab, 41 Ref. 
Translated from Vodnye Resursy, No. 6, p 167- 
172, November-December, 1983 


Descriptors: *Lake sediments, *Bottom sediments, 
*Nitrogen cycle, Nitrogen compounds, Nitrates, 
Microorganisms, Sedimentation, Denitrification, 
Nitrogen fixation, Ammonia. 


The processes of the nitrogen cycle in sediments 
occur mainly as a consequence o/ the vital activity 
of microorganisms. About 50% of the nitrogen of 
sediments is represented by protein substances. 
During their breakdown amino acids are formed, 
which can be incorporated into cell proteins or 
mineralized with the liberation of ammonia. About 
50% of organic nitrogen arriving as a result of 
sedimentation is mineralized annually in the sedi- 
ments. Denitrification occurs actively in the upper 
3-5 cm layer of sediments under both anaerobic 
and aerobic conditions. Nitrogen fixation occurs in 
sediments up to a depth of 20-50 cm and varies 
from tenths to 28 mg N/sq m/day. As a conse- 
quence of ammonification of organic matter in 
sediments at least 40-50% of the total amount that 
arrives here as a result of sedimentation is, as a 
tule, mineralized; not more than 5-10% of the 
mineralized nitrogen (less for muds) is nitrified; 60- 
10% of the nitrified nitrogen is denitrified and 30- 
40% is immobilized, being transformed to organic 
nitrogen; and nitrogen fixation in sediments 
amounts to about 10-15% of nitrogen sedimenta- 
tion, the bulk of it being fixed from water. Am- 
monification is the main process of microbiological 
transformation of nitrogen compounds in sedi- 
ments. (Baker-IVI) 
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MEANDERING OF UNDERFIT STREAMS, 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
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EFFECTS OF BOTTOM CURRENTS AND FISH 
ON SEDIMENTATION IN A DEEP-WATER, 
LACUSTRINE ENVIRONMENT, 

Duke Univ., Beaufort, NC. Marine Lab. 

FS. Johnson, J. D. Halfman, W. H. Busch, and 
R. D. Flood. 

Geological Society of American Bulletin, Vol. 95, 
No. 12, p 1425-1436, December, 1984. 12 Fig, 1 
Tab, 27 Ref. NSF grant OCE 8018339. 


Descriptors: *Sedimentation, *Bottom currents, 
*Fish, *Sedimentary structures, *Lake Superior, 
Lake sediments, Sand, Mud, Particle size, Scour, 
Dish laminations. 


Sands and muds accumulating under the influence 
of apparently strong bottom currents in a deep- 
water environment of Lake Superior were studied 
in detail using 3.5-kHz echo sounding; side-scan 
SONAR; piston, gravity, and box coring; and lake- 
floor photography. The study area includes a well- 
defined slope and basin environment. Bottom cur- 
rents maintain a scoured trough, 20 m deep and 2 
km wide, at the base of the slope and modify the 
shapes of large ringlike depressions that are 
common in many regions of Lake Superior. Side- 
scan SONAR records reveal lineations sub 

to the direction of bottom-current flow that are 
interpreted in different areas to be sand ribbons, 
slight depressions, oz depositional furrows. The 
sediments range from silty sand in the scoured 
trough to sandy clays farther offshore. Radiocar- 


bon dating and Pb-210 dating show the sediments 
to be postglacial rather than relic glacial-lacustrine 
sediments. Grain size distributions are affected by 
bottom currents and a nearby source of sand. Some 
sedimentary structures, including plane laminations 
and interbedded sands and muds, are due to bottom 
currents. Fish create dish laminations, however, 
that often obscure the effects of the bottom cur- 
rents. Fish and fish-scour depressions are common 
in lake-floor photographs, whereas evidence for 
bottom currents is not. Biological activity there- 
fore to erase traces of intermittent cur- 
rents. (Author’s abstract) 
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ERODIBILITY OF STRIP-MINE SPOILS, 
Texas A and M Univ., College Station B Dept. of 
Soil and Crop Sciences. 
D. Rubio-Montoya, and K. W. Bro 

il Science, Vol. 138, No. 5, P 365-373, Novem- 
ber, 1984. 2 Fig, 5 Tab, 29 Ref. 


Descriptors: *Erosion, *Mine wastes, *Soil loss, 
*Land reclamation, *Strip mine wastes, Prediction, 
Rainfall, Topography. 


Bulk mine spoil samples were collected from two 
active strip mines and one exploratory area along 
the Texas and Louisiana Gulf Coast; in each case, a 
group of samples was collected SS 
range of material considered for use in rec - 
tion. Erodibility of the samples from these lignite- 
bearing geological deposits was evaluated using a 
rainfall simulator and predictive methods devel- 
oped for agricultural soils. The materials studied 
represented a wide range of physical and chemical 
characteristics. They were subjected to two 100- 
year 30-min rainfall events at inclinations of 2, 9, 
and 18%. The eroded and splashed materials were 
collected and quantified. The topographical factor 
LS in the universal soil loss equation (USLE) was 
adjusted to allow extrapolation from small plots to 
the standard unit plot. The erodibility factor K was 
thus determined, and the resultant values were 
compared with those calculated from the physical 
and chemical properties of the samples. The K 
obtained with the adjusted topographic factor LS 
showed a very high predicting power for the ero- 
sion loss observed under the conditions of the 
present experiment. K values estimated from the 
physical properties of mine spoil are larger than 
those experimentally determined. The erodibility 
factor of mine spoil (Km) may be calculated as Km 
= (0.339 x Kw to the 0.48 power) where Kw is the 
erodibility factor estimated from the physical prop- 
erties of the spoil using the Wischmeier equation. 
Even when spoil materials have physical and 
chemical characteristics similar to soils, they are 
less erodible. (Collier-IVI) 
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STOCHASTIC MODEL OF SUSPENDED 
SOLID DISPERSION, 

Hochschule der Bundeswehr Muenchen, Neubi- 
berg (Germany, F.R.). Inst. fuer Hydromechanik 
und Hydrologie. 

W. Bechteler, and K. Farber. 

Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 64-78, January, 1985. 4 Fig, 21 Ref, 1 Append. 


Descriptors: ‘*Stochastic process, *Suspended 
solids, *Dispersion, Model studies, Probability, 
Open channel flow, Turbulence. 


A stochastic model of sus; led solid dispersion in 
turbulent open channel flow has been developed 
that can not only calculate concentration distribu- 
tions in equilibrium, but also complex transition 
cases. The stochastic model gives a statement of 
probability for the constant movement of a dispers- 
ing particle based on measured turbulence param- 
eters. By the Monte Carlo method, many random 
walks are calculated to determine the concentra- 
= of solids at a certain point. It is shown that the 

ription by a diffusion equation is equivalent to 
pmo of a stochastic approach. The stochastic model 
of particle movement is composed from stochastic 
and deterministic velocity components, a time step, 
and a weighting function for the influence of con- 
centration effects. A sensitivity analysis of the de- 
veloped model is carried out. Applications are 
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shown and compared with ex 
—— solutions. (Moore-I 
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BED LOAD OR SUSPENDED LOAD. 
yo arene Univ., Amherst. Dept. of Civil En- 


eat and E. J. Aguirr 


F.. Marphy, draulic Engineering, Vol. 111, No. 1, 
p 93-107, Tannese 1985. 14 Fig, 20 Ref. 


Descriptors: *Bed load, *Suspended load, *Sedi- 
ment transport, ey eye gore Model stud- 
ies, Open channel flow, Velocity, Free fall 
velocity, Turbulence. 


riments and other 


The difference between the sediment transport 
processes of bed load and suspended load is ex- 
plained and quantified. The mean and fluctuating 
components of the particle motion are studied by 
examining both components of the particle’s dy- 
namics in open channel flows. A theoretical dis- 
tinction between saltation and suspension is pre- 
sented, with a model, based on Lagrangian particle 
dynamics, that gives a = uantitative description of 
how this distinction works for sand in open chan- 
nel flow. For sand particles, the time required for 
particles leaving the bed to attain the free fall 
velocity is the critical parameter for the saltation- 
suspension distinction. The turbulent velocity fluc- 
tuations are important in both saltation and suspen- 
sion of sand. (Moore-IVI) 
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EQUILIBRIUM BOUNDARY CONDITION 
FOR SUSPENSION, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
ineering. A 

y. 


. J. Mi 
Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 108-117, January, 1985. 5 Fig, 18 Ref, 1 Append. 


Descriptors: *Suspension, *Boundary conditions, 
*Sediment transport, Advection, Diffusion, 
channel flow, Suspended solids, Sediment erosion, 
Prediction. 


The suspension in the bed layer, and the deposition 
and erosion processes were examined in order to 
improve the prediction and understanding of the 
bottom boundary condition for the advection-dif- 
fusion equation, especially when it is used to deter- 
mine the equilibrium concentration of suspended 
sediment in open channel flow. The erosion proc- 
ess introduces a source term into the advection- 
diffusion equation for sediment concentration. The 
source strength is nonzero in the bed load layer, 
which may be much thicker than is usually as- 
sumed. The concentration for open channel flow is 
predicted and compared with existing data. Com- 
parison indicates that the predicted reference con- 
centration agrees with river data. (Moore-IVI) 
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GEOHYDROLOGY, AQUEOUS GEOCHEMIS- 
TRY, AND THERMAL REGIME OF THE SODA 
LAKES AND UPSAL HOGBACK GEOTHER- 
MAL SYSTEMS, CHURCHILL COUNTY, 
NEVADA, 

Geolanieal Survey, Menlo Park, CA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2F. 
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GROUND-WATER RESOURCES OF ST. 
JOHNS COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W83.03903 


WATER IN SAND AND GRAVEL DEPOSITS IN 
MCHENRY COUNTY, ILLINOIS, 
Geological Survey, Urbana, IL. Water Resources 


Div. 
J. R. Nicholas, and J. T. Krohelski. 
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Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. waraees ant is 
Investigations Report 83-4048, P, ig, 

Tab, 22 Ref, 1 Map. 


: “Glacial aquifers, *Groundwater 

Unconfined aquifers, Groundwater move- 

ment, Glacial drift, *Local groundwater flow, Till, 
McHenry County, *Illinois, Water quality. 


McHenry County, Illinois derives a major part of 
peeene nes Suey Sam cnceseaares 
and gravel aquifers. Twenty-six public systems tap 
these aquifers for all or part of their supply. The 
of sand gravel 

aquifers--unconfined om which are at or near 
the land surface, and semiconfined aquifers which 
are overlain by one or more till members. A map 
of water levels in unconfined and semiconfined 
os shows that moraines and other topo- 
high features are ground-water divides 

pn er he. systems. Distances from ground- 
water divides to discharge areas are a few miles or 
less. The quality of the ground water is good for 
most uses, although treatment may be required to 
reduce hardness (median concentration is milli- 
grams per liter) and dissolved iron (median con- 
centrations is 140 micrograms per liter). Ground 


The range of specific 

1,170 micromhos. Values are higher near towns. 
(USGS) 
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GEOCHEMISTRY OF GROUND WATER IN 
THE SACRAMENTO V. » CALIFORNIA, 
a —onee Sacramento, CA. Water Re- 


LOH c& ea” 

remem § — I of Documents, GPO, Wash- 
ington, D USGS Professional Paper 
1401-B, pen 36 p, 17 Fig, 16 Tab, 43 Ref. 


*California, Nitrates, “Dissolved 


Chemical analyses of ground water from the Sac- 
ramento Valley, California, were examined to 
evaluate both temporal changes in dissolved solids 


chemistry of recharge from the v margins. 
Reducing conditions in the midvalley food Cones 


et on manganese, rei, nd pate cope 


in average nitrate-nitrogen ranged from 0. 036 milli- 
= per liter per year to 0.099 per 
ed year. Twenty percent of 140 wells exam- 


grains in samples from a 
U.S. Geological Survey test well. X-ray 
electron show i 


HYDROLOGIC CONDITION OF THE CHICOD 
BASIN, NORTH CAROLINA, BEFORE 
re “peg CHANNEL MODIFICATIONS, 
Geological Survey, Raleigh, NC. Water Resources 


For primary bibliographic entry see Field 4A. 


RECONNAISSANCE OF THE QUALITY OF 
SURFACE WATER IN THE WEBER RIVER 
BASIN, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
K. R. Thompson. 
Utah Department of Natural Resources, Division 
of Water Righ Salt Lake City, Technical Publi- 
cation No. 76, 1983. 74 p, 5 Fig, 7 Tab, 18 Ref. 


Descriptors: *Water quality, Surface water, 
*Chemical analysis, Water types, Fluvial sediment, 
Trace elements, Surface geology, *Reconnaissance 
studies, *Utah, Great Basin, eber River basin. 


This reconnaissance study of the quality of surface 
ean dca b ae oe 
ett ry ware miles. Elevations in the basin range 
10 to 11,708 feet. Data were obtained by 
et US. Geological Survey one or more times at 
107 sites in the basin from July 1979 to August 
1980. The principal factors that affect water qual- 
ity in the Weber River are tributary inflow ym 
both surface-water and ground-water sources, irri- 
gation-return flow, and reservoir Dis- 
solved-solids concentrations in the Weber River 
pe | “aight base-flow periods generally are in- 
and they fluctuate little except 
ee ea atte Dee During the spring- 
runoff periods, water typically has the smallest 
concentration of dissolved solids. Local exceptions 
are at sites affected by reservoir releases. During 
the summer-irrigation period, discharge of the 
river is decreased greatly by irrigation diversions. 
Dissolved solids tend to increase in a downstream 
direction primarily due to irrigation-return flows 
from both surface- and ground-water sources. The 
greatest change in water quality in the Weber 
River occurred during the irrigation season down- 
stream from the confluence with the Ogden River. 
Suspended-sediment transported in the basin 
occurs primarily during storm runoff and second- 
arily during spring runoff. (USGS) 
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HYDROLOGY OF THE WIBAUX-BEACH LIG- 
yom DEPOSIT AREA, EASTERN MONTANA 
AND WESTERN NORTH ae 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

W. F. Horak. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
Te atnee Report 83-4157, 1983. 89 p, 31 Fig, 7 


Descriptors: *Aquifers, *Groundwater, Surface 
water, *Water chemistry, *Lignite, Aquifer test- 
ing, Hydraulic conductivity, Strip mines, Leaky 
aquifers, Observation wells, Test holes, Computer 
models, Wibaux, Montana, Beach, *North 


The geology and existing hydrologic regime of the 
Wibaux-Beach deposit area were studied to assess 
the potential Te eee 
water resources. The ignite of 
the Wibaux-Beach deposit constitutes a 50-square 
mile strippable reserve of about 1 billion tons. The 
Harmon bed and underlying discontinuous sand 
deposits in the lower Tongue River and upper 
Ludlow Members (Fort Union Formation) are the 
principal shallow aquifers in the area. biel. 
thicknesses of salt and clay separate the 

aquifers and act as confining units. Hydra 
potentiometric data indicate that flow velocities 
are low, recharge is infrequent and of low magni- 
tude, and vertical leakage is a major flux compo- 


bed outcrop, but such concentrations do not persist 
far into the aquifer. Significant itiometric de- 
clines in the Harmon lignite aquifer will extend for 
ee ee 
deeper aquifers will be minimal. (USGS) 
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CHEMICAL ANALYSES OF ELUTRIATES, 
NATIVE WATER, AND BOTTOM MATERIAL 


FROM CHETCO, ROGUE, AND COLUMBIA 
RIVERS IN WESTERN OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

G. J. Fuhrer. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS -File Report 
84-133, 1984.'57 p, 11 Fig, 29 Tab, 8 Ref. 


Descriptors: Dredging. *Environmental effects, 
*Bottom sediments, *Water quality, *Elutriates, 
Chetco River, *Oregon, Cathlamet Bay, Rogue 
River, Columbia River. 


Chemical analyses of elutriates, bottom sediment, 
and water samples for selected metals, nutrients 
and organic compounds including insecticides, her- 
bicides, and acid/neutral extractables ae" been 
made to provide data to determine short-term 
water-quality conditions associated with dredgi 
operations in rivers and estuaries. Between A) 
and August 1982, data were collected from the 
Chetco and Rogue River estuaries in southwestern 
and the mouth of the Columbia 
River in the northwestern Oregon to Cathlamet 
Bay, 18.2 miles —— In an elutriation test, 
bottom materials a potential dredge site are 
mixed with native water - collected from either a 
ey tthe pena and the liquid portion of 
the mixture is removed, filtered, and oor 
analyzed. Presented in this report are chemical and 
physical analyses of elutriates, native water, and 
bottom material for selected — — or- 
ganic carbon, pesticides, particle size, gas 
chromatographic/, spectrometric semi-quanti- 
tative organic scans. Elutriate and bottom-material 
samples were screened ly for phenolic 
compounds, Ponape ony chlorinated phenols; 
phenol was only compound identified. Elutri- 
ate-test results showed variability for selected 


as follows: in micrograms per li ic ranged 
from < 1 to 15, cadmium from 1 to 210, copper 
from < 1 to 13, chromium from < 1 to 5, and 
nickel from 2 to 18. Results of computations to 
determine the amount of a constituent associated 
with bottom material and interstitial water and 
subsequently released (dissolved) into the elutriate- 
test native-mixing water are presented for selected 
trace metals. The highest elutriate-test release was 
35 percent for manganese; the second highest, 5 
percent for cadmium. All other computed releases 
were less than or equal to 1 percent. (USGS) 
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ATMOSPHERIC _DEPOSITION: 


‘A, 
Geological Survey, Bismarck, ND. Water Re- 
sources Div. 
For primary bibliographic entry see Field 5A. 
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COMPUTERIZED FOR CHEMICAL 
CLASSIFICATION OF 
EXTRA 


NATURAL WATERS 
AND SOIL CTS, 
North Dakota State Univ., Fargo. Dept. of Soil 
Science 


P. Held, and A. Maianu. 
Soil Science Society of America Journal, Vol. 48, 
No. 6, p 1456-1458, 1984. 2 Fig, 13 Ref. 


Descriptors: *Computers, *Chemical properties, 
*Natural waters, *Soil water, Anions, Cations, Sta- 
tistical Analysis System, Classification triangle. 


The classification triangle is often used to define 
the chemical classes of water based on anionic 
and/or cationic composition, but the method is 
laborious. A SAS (Statistical Analysis System) 
program was developed to do the work rapidly 
and with high precision. The SAS program does 
not plot a graph, but does assign a value to a 
classification variable according to its chemical 
p= Rae cape 4 eparhage Pe Horst yh wg 
classification according to their chemical composi- 
tion are the dominant anions (bicarbonate, chloride 
and sulfate) and the dominant cations ora 
magnesium and sodium). The method is particular. 





ly useful when large amounts of samples need to be 


classified and summarized. (Moore-IVI) 
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SPECIFIC-ION ELECTRODE DETERMINA- 
TIONS OF SULFIDE PRECONCENTRATED 
FROM SAN FRANCISCO BAY WATERS, 
= Survey, Menlo Park, CA. Geologic 
Vv. 

D. V. Vivit, J. W. Ball, and E. A. Jenne. 
Environmental Geology and Water Science, Vol. 
6, No. 2, p 79-80, 1984. 15 Fig, 5 Tab, 23 Ref. 


Descriptors: *Sulfides, *Preconcentration, *Specif- 
ic-ion electrodes, *San Francisco Bay, *California, 
Estuaries, Water analysis, Copper, Cadmium, 
Nickel, Silver, Bisulfides. 


Measurements of low-level dissolved-sulfide con- 
centrations in estuarine water from San Francisco 
Bay have been made using the sulfide-specific elec- 
trode after preservation, separation, and precon- 
centration of the sulfide species. The separation 
and preconcentration were achieved by coprecipi- 
tation of ZnS with Zn(OH)2 followed by collec- 
tion and dissolution of the precipitate, giving con- 
centration factors up to 160-fold. Preconcentration 
provided sulfide solutions that were adequately 
measurable within the practical working range of 
the specific-ion electrode. The sulfide detection 
limit with the preconcentration step is 0.02 micro- 
. Spike recoveries in the range of 81 to 101% 
ve been achieved for laboratory-prepared sam- 
ples having S2- concentrations as low as 0.6 micro- 
and 84 to 100% for an estuarine sample spiked 
in the field with 2 micro-g/1 S(-II). Positive corre- 
lations have been found between dissolved S(-II) 
concentrations and concentrations of dissolved Cd, 
Cu, and Ni; negative correlations have been found 
between bisulfide (HS(-)) activity and activities of 
Sr) Cu(2+), and Ag(+) species. (Author’s 
tract 
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DISTRIBUTION OF DISSOLVED ORGANIC 


WATERS OF THE SO’ 

STATES, 

Savannah River Ecology Lab., Aiken, SC. 

J. J. Alberts, J. P. Giesy, and D. W. Evans. 
Environmental Geology and Water Science, Vol. 
6, No. 2, p 91-101, 1984. 5 Fig, 11 Tab, 21 Ref. 
DOE contract EY-76-C-09-0819. 


Descriptors: *Organic carbon, *Heavy metals, 
*Binding capacity, *Surface waters, *Florida, 
*Georgia, Dissolved solids, Metals, Copper, Lead, 
Cadmium, Particulate matter, Swamps, Rivers. 


Surface water samples were collected at eight lo- 
cations from four rivers and two swamps in Geor- 
gia and Florida between November 26 and 28, 
1979. The variability of metal-binding capacities 
among locations was studied with respect to dis- 
solved organic carbon, as well as the distribution 
of organic carbon and metal-binding capacities 
among ultrafilterable fractions. The binding capac- 
ity (BC) ranges of the waters for Cd, Cu, and Pb 
were: CdBC = 0.04 to 0.79 micro g atm/L; CuBC 
= 1.0 to 5.4 micro g atm/L; and PbBC = 5.0 to 
“7.8 micro g atm/L,. These binding capacity values 
are in good agreement with values reported from 
the northeastern part of the country and northern 
Europe. The CdBC was due primarily to inorganic 
ligand binding, while PbBC was predominantly a 
result of organic matter. The CuBC was due to a 
complex function of both organic and inorganic 
binding. Significant portions of the CuBC and 
PbBC could be removed from the waters by ultra- 
filtration of particles between 0.45 micro m and 52 
A in diameter. Ultrafiltration, even to removing 
particles > 13 A diameter, did not affect the 
CdBC. Significant fractions of the dissolved organ- 
ic carbon are present in the ultrafilterable fraction 
which contains significant portions of the CuBC 
and PbBC. The distribution of carbon among vari- 
ous size fractions is considerably different than that 
observed in the same rivers one year earlier, which 
emphasizes the need to better understand the sea- 


sonal distribution of organic matter within a 
system before extrapolation resuts between sys- 
tems. (Moore-IVI) 
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INTERACTIONS OF SOLUTES AND STREAM- 
BED SEDIMENT; 1. AN EXPERIMENTAL 
ANALYSIS OF CATION AND ANION TRANS- 
PORT IN A MOUNTAIN STREAM, 

Geological Survey, Menlo Park, CA. 

K. E. Bencala, V. C. Kennedy, G. W. Zellweger, 
A. P. Jackman, and R. J. Avanzino. 

Water Resources Research, Vol. 20, No. 12, 
1797-1803, December, 1984. 8 Fig, 1 Tab, 19 Ref. 


Descriptors: *Solute transport, *Bed load, *Moun- 
tain streams, *Cations, *Anions, *California, 
*Little Lost Man Creek, Chlorides, Strontium, Po- 
tassium, Lithium, Sorption, Tracers, Sediments. 


An experimental injection was performed to study 
the transport of stream water solutes under condi- 
tions of significant interaction with streambed sedi- 
ments in a mountain pool-and-riffle stream. Experi- 
ments were conducted in Little Lost Man Creek, 
Humboldt County, California, in a period of low 
flow during which only a Dan of the bank-full 
channel held active surface flow. The injection of 
chloride and several trace cations lasted 20 days. 
The results of the first 24 hours of the injection are 
discussed and the results of the first 10 days sur- 
veyed. Solute-streambed interactions of two types 
were observed. First, the physical transport of the 
conservative tracer, chloride, was affected by in- 
tergravel flow and stagnant water zones created by 
the bed relief. Second, the transport of the cations 
(strontium, potassium, and lithium) was apprecia- 
bly modified by sorption onto streambed sediment. 
In the stream the readily observable consequence 
of the solute-streambed interactions was an attenu- 
ation of the dissolved concentration of each of the 
tracers. The attenuation in the stream channel oc- 
curred concurrently with the storage of tracers in 
the streambed via both physical and chemical 
processes. All tracers were subsequently present in 
shallow wells dug several meters from the wetted 
part of the channel. Sediment samples collected 
approximately 3 weeks after the start of the injec- 
tion contained increased concentrations of the in- 
jected cations. (Author’s abstract) 
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INTERACTIONS OF SOLUTES AND STREAM- 
BED SEDIMENT; 2. A DYNAMIC ANALYSIS 
OF COUPLED HYDROLOGIC AND CHEMI- 
CAL PROCESSES THAT DETERMINE 
SOLUTE TRANSPORT, 

Geological Survey, Menlo Park, CA. 

K. E. Bencala. 

Water Resources Research, Vol. 20, No. 12, 
1804-1814, December, 1984. 10 Fig, 3 Tab, 16 Ref. 


Descriptors: *Solute transport, *Bed load, *Hydro- 
logic properties, *Chemical properties, Chlorides, 
Strontium, Potassium, Lithium, Mountain streams, 
Tracers, Sorption, Simulation, Mass transfer. 


Solute transport in streams is determined by the 
interaction of physical and chemical processes. 
Data from an injection experiment for chloride and 
several cations indicate significant influence of 
solute streambed processes on transport in a moun- 
tain stream. These data are interpreted in terms of 
transient storage processes for all tracers and sorp- 
tion processes for the cations. Process parameter 
values are estimated with simulations based on 
coupled quasi-two-dimensional transport and first- 
order mass transfer sorption. Comparative simula- 
tions demonstrate the relative roles of the physical 
and chemical processes in determining solute trans- 
port. During the first 24 hours of the experiment, 
chloride concentrations were attenuated relative to 
expected plateau levels. Additional attenuation oc- 
curred for the sorbing cation strontium. The simu- 
lations account for these storage processes. Param- 
eter values determined by calibration compare fa- 
vorably with estimates from other studies in moun- 
tain streams. Without further calibration the trans- 
port of potassium and lithium is adequately simu- 
lated using parameters determined in the chloride- 


al 
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strontium simulation and with measured cation dis- 
tribution coefficients. (Author’s abstract) 
W85-03986 


SOLUTE TRAVEL TIMES DURING TRICKLE 
IRRIGATION, 

Guelph Univ. (Ontario). Dept. of Land Resource 
Science. 

B. E. Clothier. 

Water Resources Research, Vol. 20, No. 12, p 
1848-1852, December, 1984. 6 Fig, 9 Ref. 


Descriptors: ‘*Fertigation, *Solute transport, 
*Trickle irrigation, Fertilizers, Math i 
models, Tracers, Bromide, Travel time. 


Fertigation, the addition of fertilizers to irrigation 
water, is gaining widespread popularity as an effi- 
cient and economic way of supplying soluble plant 
nutrients to irrigated orchard and field crops. Lim- 
iting excessive vertical movement of the fertilizer 
is necessary to prevent pollution of groundwater. 
The nutrients peg with the irrigation water 
should be available to a substantial fraction of the 
plant root system. A simple theoretical model is 
developed to predict the travel times for passive 
transport of a nonreactive solute during three- 
dimensional water flow from a surface point 
source (a Lag, Paper x in the absence of surface 
evaporation. The solute diffusion-dispersion term 
in the flow equation is omitted based on experi- 
mental evidence. A laboratory trickle irrigation 
experiment with bromide as a tracer is used to test 
the model. There is a general accord between the 
measured bromide fronts and the predicted isoch- 
rones. These experiments test reasonably rigorous- 
ly the solute travel time transfer model in three 
dimensions. The simple model can be extended to 
describe the convective transport of absorbed so- 
lutes in three dimensions by — for example, a 
linear — isotherm. (Moore-IVI) 

W85-03 


HYDROLOGIC ANALYSES OF ACIDIC AND 
ALKALINE LAKES 


Systech Engineering, Inc., Lafayette, CA. 
For primary bibliographic entry see Field 2H. 
W85-03993 


INFLUENCE OF STORM CHARACTERISTICS 
ON SULFATE IN PRECIPITATION, 
Atmospheric Environment Service, Downsview 
(Ontario). 

R. M. Bloxam, J. W. Hornbeck, and C. W. Martin. 
Water, Air, and Soil Pollution, Vol. 23, No. 4, 
359-374, November, 1984. 5 Fig, 4 Tab, 22 Ref. 


Descriptors: *Storms, *Chemistry of precipitation, 
*Sulfates, *New Hampshire, Hubbard Brook, Pre- 
cipitation, Storm dynamics, Seasonal variation, 
Wind. 


Effects of storm dynamics on precipitation chemis- 
try were examined using an atmospheric budget 
for sulfate. Test data were supplied from 100 
storms occurring between 1975 and 1978 at Hub- 
bard Brook Experimental Forest in New Ham; 
shire. Concentrations of major ions were usually 
greater in convective storms than in continuous or 
layer storms. Stratification of individual storms 
into either convective or continuous events pro- 
duced a clearer picture of the relationships of 
sulfate ion concentrations to such factors as storm 
type, wind direction, and precipitation amount and 
intensity. The analysis of a 100-storm data set 
showed that both storm type and wind direction 
have seasonal dependence that acts to produce a 
winter minimum in sulfate ion concentrations. 
Storm type and wind direction apparently combine 
with other factors such as seasonal variations in air 
mass loading to produce the maximum sulfate ion 
concentrations that occur in summer precipitation 
at Hubbard Brook. (Baker-IVI) 

W85-04010 


MASS TRANSFER OF NH3 INTO WATER AT 
ENVIRONMENTAL CONCENTRATIONS, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

T. Ibusuki, and V. P. Aneja. 
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Chemical Engineering Science, Vol. 39, No. 7/8, p 
1143-1155, 1984. 4 Fig, 4 Tab, 13 Ref. 


Descriptors: *Ammonia, *Mass transfer, Tempera- 
ture, reactions, Path of pollutants, Gases. 


Because of the significant role of NH3 in determin- 
ing the formation rate of sulfate aerosols, the mass 
transfer of NH3 into water at environmental con- 
centrations was studied in a two-phase flow reac- 
tor. The concentration of NH3 in water ranged 
from 10 to the minus 6th to 10 to the minus 4th 
power mole/liter. Temperature changed from 12 
to 30 C. At the conditions of the study the overall 
mass transfer coefficient is more dependent on the 
hydrodynamics of the gas phase than of the liquid 
phase. No significant concentration or temperature 
effects on the value of K were found. The results 
concerning K were well correlated with the indi- 
vidual mass transfer coefficients of the gas phase 
and the liquid phase. The small enhancement of the 
liquid phase mass transfer due to the hydrolysis 
reaction of NH3 has been confirmed, coi ig 
with the concentration ind: of the overall 
mass transfer rate. The results of the study confirm 
some of the theoretical or semiempirical assump- 
tions for estimating the mass transfer coefficient, 
measurements of mass transfer rates of other at- 
mospheric constituents or pollutants will be re- 
Sates in this connection. (Baker-IVI) 


EQUILIBRIUM APPROACHES TO NATURAL 
WATER SYSTEMS - PART 4; DETERMINA- 
TION OF ALKALINITY OF ORGANIC BASES 
IN AN ANOXIC HYPOLIMNETIC 
WATER, 

Umea Univ. (Sweden). 

J. Liden, and S. Sjober, jobers. 

Schweizerische Zeitschrift fur Hydrologie, Vol. 
46, No. 1, p 51-63, October, 1984. 6 Fig, 2 Tab, 19 
Ref. 


Descriptors: *Lakes, *Hypolimnion, *Alkalinity, 
*Anoxic conditions, Chemical reactions, Protolyte, 
Organic compounds, Iron, Organic bases. 


The contribution of organic bases to the alkalinity 
of the anoxic hypolimnetic water of a small lake 
has been studied. The presence of a protolyte, best 
described as a one-protonic acid (HL), was demon- 
strated by potentiometric titrations. The pka of HL 
was found to be 4.24 + or - 0.08 (3 sigma) and it 
reached a concentration of 0.4 mM close to the 
sediment surface. HL was most rapidly formed in 
the sediment. Because of precipitation reactions, 
titration experiments could not be performed at pH 
> 6.8, but indications of additional bases having a 
pka > 8 were found. The results were interpreted 
as indicating the presence of low molecular weight 
carboxylic acids and free amino acids Originating 
from bacterial decomposition of organic material. 
Polarographicaly measured Fe(2+) concentra- 
tions, in situ pH measurements and various model 
ligands were used to assess the metal speciation in 
the hypolimnion. Although strong complexing 
agents such as citrate and glutamine may be 
present, the total concentration of both Fe(2+) 
and ligands are too low to bind more than at 
maximum 20% of the ferrous iron. The total con- 
tribution to the alkalinity of organic proton accep- 
tors was up to 30%. This means that the total 
alkalinity cannot be approximated by HCO3(- ) ions 
alone. The evaluation of the equivalence point in 
alkalinity titrations of anoxic waters should there- 
fore be performed with allowance for possible 
interference from carboxylates. (Baker-IVI) 
W85-04074 


CHEMICAL COMPOSITION OF —. 
WATER OF THE AZERBAIDZHAN IN CON- 
NECTION WITH THEIR USE FOR DOMESTIC 
WATER SUPPLY, 

V. A. Listen 

Water Resources, Vol. 10, No. 2, p 151-158, 
March-April, 1983. 3 Tab, 4 Ref. Translated from 
me Resursy, No. 2, p 86-94, March-April, 


Descriptors: *Groundwater, *Trace elements, 
*Azerbaidzhan, *USSR, Chemical analysis, Water 


quality, Drinking water, Brackish water, Saline 
water, ” Chlorides, Sulfates. 


Low-mineralized groundwaters of piedmont and 
intermontane plains of the Azerbaidzhan SSR 
serve as the main source of centralized domestic 
water supply of the majority of cities of the repub- 
lic and decentralized water supply of many popu- 
lated rural areas. Within the plains the groundwat- 
ers are wend fresh of slightly brackish quality 
and, in the lowlands, the waters are strongly brack- 
ish and saline. During the past 10 years the Azer- 
baidzhan Geological Administration has been con- 
ducting investigations related to an evaluation of 
exploitable groundwater supplies. The chloride 
and sulfate content in fresh waters was almost 
always less than 10 meq/liter. The total hardness 
of fresh waters was usually 5-7 meq/liter, but 
occasionally reached 10 meq/liter. The trace ele- 
ments Fe, Cu, Zn, stable Sr, Mo, and U, were 
present in waters of all plains, and nitrates, As, Se, 
and Pb, were found in waters of almost all plains. 
Be and Mn are found in waters of only certain 
plains. The sources of entry of trace elements in 
the groundwater of the plains are surface waters, 
water bearing rocks, and to a lesser extent precipi- 
tation and waters of deep circulation. (Baker-IVI) 
W85-04093 


TRITIUM CONTENT IN USSR SURFACE 
WATERS IN 1979-1980, 

V. V. Romanov, V. I. Ferronskii, S. M. 
Vakulovskii, I. Yu. Katrich, and E. I. Roslyi. 
Water Resources, Vol. 10, No. 3, p 274-279, May- 
June, 1983. 5 Fig, 4 Tab, 10 Ref. Translated from 
— Resursy, No. 3, p 109-115, May-June, 
1983. 


Descriptors: *Tritium, *Lakes, *Rivers, *Chemis- 
try of precipitation, *USSR, Distribution, Spatial 
distribution, Seasonal variation, Surface waters, 
Groundwater recharge, Infiltration. 


A study of the regularities of the distribution of 
tritiated water (HTO) in surface waters was under- 
taken. Starting in 1973 regular sampling of water 
from the main rivers of the USSR in the flood and 
low-water periods was organized. The tritium con- 
tent in river waters is determined by its concentra- 
tion in precipitation over the drainage area of the 
river and the lag time of the infiltrating percipita- 
tion in soils through which recharge and discharge 
of groundwaters into the river channel are accom- 
plished. Thus the tritium content in river waters is 
subject to temporal and spatial variations. In addi- 
tion to temporal variations in river waters, spatial 
variations of the T concentration are also ob- 
served. The calculated T concentrations in ground- 
waters are very high for Siberian rivers and corre- 
spond to the T concentration in precipitation that 
fell only 10-15 years ago. While the T content in 
river waters is mainly determined by its content in 
precipitation falling on the drainage area of the 
river, for lake waters, T content is determined by 
the hydrologic characteristics of the lake itself. 
(Baker-IVI) 

W85-04108 


INVESTIGATION OF THE POSSIBILITY OF 
USING THE COMPOSITION METHOD FOR 
DETERMINING MINERALIZATION OF 
WATER IN A RIVER SYSTEM, 

G. Kh. Ismaiylov, and K. Yu. Shatalova. 

Water Resources, Vol. 10, No. 4, p 356-369, July- 
August, 1983. 6 Fig, 2 Tab, 6 Ref. Translated from 
—- Resursy, No. 4, p 75-88, July-August, 


Descriptors: *Rivers, *Mineralization, Water qual- 
ity control, Water resources, Water management, 
Reservoirs, Wastewater pollution, Reservoir stor- 
age, Runoff. 


Efforts were made to determine mineralization of 
river waters on two characteristic stretches of a 
river: a stretch with a regulating reservoir in the 
presence of an intake and discharge of 
wastewaters; and an unregulated stretch with an 
intake and local inflow. The qualitative characteri- 
sics of the river runoff are formed under the effect 
of both natural and anthropogenic factors. For the 


lated water source the problem reduces to the 
fo lowing: determine the average mineralization of 
water in the reservoir at the start and end of the 
calculated time intervals into which the water 
management year is divided; establish the relation 
between mineralization and volume of inflow to 
the reservoir; and establish the relation between 
mineralization and reservoir storage. (Baker-IVI) 
W85-04120 


ANALYSIS OF THE POSSIBILITIES OF 
USING HYDROCHEMICAL EARTHQUAKE 
PRECURSORS, 

For primary bibliographic entry see Field 2F. 
W85-04137 


PROJECT aged A tyg 1982-83 SCPP DATA 
eae , SIERRA COOPERATIVE PILOT 


ect of Reclamation, Denver, CO. Div. of At- 
mospheric Resources Research. 

For primary bibliographic entry see Field 3B. 
W85-04212 


CLOUD PHYSICS STUDIES IN THE SCPP, 
1982-1983, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry see Field 3B. 
W85-04214 


SEEDING EFFECTS IN 
CLOUDS OF THE SCPP, 
Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For peery bibliographic entry see Field 3B. 
W85-04: 


NON-CONVECTIVE 


INTERFERENCES IN THE DETERMINATION 

OF TOTAL NITROGEN IN NATURAL 

WATERS BY PHOTO-OXIDATION TO NI- 

easy NITRITE MIXTURE, 

be came Uppsala Univ. (Sweden). Dept. of Analytical 
emistry. 


L. Gustafsson. 
Talanta, Vol. 31, No. 11, p 979-986, November, 
1984. 5 Fig, 3 Tab, 13 Ref. 


Descriptors: *Nitrites, *Nitrates, *Water analysis, 
*Photo-oxidation, Brackish water, Natural waters, 
Organic matter, Salts, Carbon dioxide, Hydrogen 
ion concentration. 


The method proposed by Armstrong, Williams and 
Strickland for the photo-oxidation of total nitrogen 
in sea-water to nitrate and nitrite has been studied 
in some detail, to extend its use to fresh and 
brackish waters, applying a more accurate method 
for the determination of the reaction products. 
Variables influencing the yield of nitrate and nitrite 
are irradiation time, pH and type of buffer, kind of 
nitrogen compound and its concentration, and the 
concentrations of oxygen, carbon dioxide, organic 
matter and salts, especially bromides, even at the 
low concentrations found in brackish waters. All 
these variables interact in a rather complicated 
way. Interferences from halides, organic matter 
and carbon dioxide are considerably reduced by 
ensuring that the pH is kept at 8.5-9 during the 
irradiation. Because pure solutions of many sub- 
stances give quantitative yields (< or = 98%) in 
the pH-range 7-9 usually recommended, whereas 
others require lower ee for maximal oxidation, a 
method has been developed involving photo-oxida- 
tion first at pH 2.1 and then at pH 8.5-9. In the 
absence of interfering concentrations of halides the 
relative increase in yield by an initial irradiation at 
low pH is especially large (10-36%) for proteins, 
organic nitrogen in fresh waters, uric acid and 
urea. A comparison is made between determination 
of total nitrogen in some natural waters by using 
photo-oxidation and by a Kjeldahl method modi- 
fied to give total nitrogen. By making use of the 
optimal conditions presented in this paper, a nega- 
tive error of less than 8% is expected in the deter- 
mination of total nitrogen in fresh waters. For 
saline water the error will probably be larger, at 





least at a high ratio of organic to inorganic nitro- 
gen. (Author’s abstract) 
W85-04239 


EVALUATION OF THE BURNS MODEL FOR 

NITRATE MOVEMENT IN WET SANDY 

= Rijksuniversiteit (Belgium). Faculteit Land- 
jwwetenschappen. 


Y. M. Khanif, O. V. Cleemput, and L. Baert. 
Journal of Soil Science, Vol. 35, No. 4, p 511-518, 
Decembe., 1984. 4 Fig, 5 Tab, 10 Ref. 


: *Nitrates, *Solute ope *Sandy 
soils, Soil water, Leaching, Model studies, Water 
table, Capillarity, Nutrients. 


Nitrate.can be a by leaching during the 
upward aie during the 
dry season. Burns Journal of Soil Science 25, 165- 
178, 1974) developed a simple model to predict the 
distribution of non-adsorbed solutes subject to 
leaching and upward movement. The model was 
tested to predict the redistribution of a 
during winter in soil profiles of 1 m depth. The 
measured and calculated nitrate concentrations in 
100 cm wet sandy soil profiles were compared: the 
results showed reasonably good agreement be- 
tween the two values. Adjusting the initial condi- 
tions and reducing the segment size from 10 to 5 
cm did not improve the accuracy of the —— 


rs 





Better was, 

only the | samples above the groundwater ye 
were considered. The model gives a satisfactory 
rediction under free drainage conditions. (Moore- 


W85-04248 


DIFFUSION OF UREA, AMMONIUM AND 
SOIL ALKALINITY FROM SURFACE . AP- 


UREA, 
Oxford Univ. (England). Soil Science Lab. 
Rachhpal-Singh, and P. H. Nye. 
Journal of Soil Science, Vol. 35, No. 4, p 529-538, 
December, 1984. 6 Fig, 15 Ref. 


Descriptors: *Ammonium, ‘Alkalinity, 
*Soil chemistry, Hydrogen ion concentration, 
Model studies, Hydrolysis, Sorption, Diffusion, 
Soil solution. 


*Urea, 


Urea application to the soil triggers a number of 
physical, chemical and microbiological reactions 
that are of great interest to both the ultrualist 
concerned with maximizin; be dinero and to the 
environmentalist co! nitro- 
gen pollution of surface and povcrs e.g A 
model for predicting the concentration profiles of 
urea, ammonium and soil pH in a soil column 
following diffusion from a surface application of 
urea is develo using independently derived 
parameters, and tested experimentally. The rate of 
urea hydrolysis as a function of substrate concen- 
tration and pH in the soil solution, and the sorption 
of urea and ammonium by the soil from solution 
were studied ly under the same conditions 
as those in the difosion run. A epacl oe 
propagation of c es of pH in soils was applied 
to describe the diffusion of soil ity Thine 
from urea hydrolysis. There was good agreement 
between experimental and predicted concentra- 
tions of urea and NH4, and soil pH values at the 
two times tested. The importance of this model is 
the possibility of its application to actual field 
conditions where pH changes produced by urea 
hydrolysis are large enough to alter the physico- 
chemical and microbiological properties of the soil. 
(Moore-IVI) 

W85-04249 


RESPONSE OF BACTERIA ISOLATED FROM 
A PRISTINE PRAIRIE STREAM TO CONCEN- 
TRATION AND SOURCE OF SOLUBLE OR- 
GANIC CARBON, 

Kansas State Univ., Manhattan. Div. of Biology. 
J. V. McArthur, G. R. Marzolf, and J. E. Urban. 
Applied and Environmental Microbiology, Vol. 
49, No. 1, p 238-241, January, 1985. 4 Fig, 14 Ref. 


Descriptors: bacteria, *Or, a ee 
*Prairie aemie *Streams, *Vecstetion Dist 
solved solids, Grasses, Oak trees, Leachates. 


Streams in tallgrass prairie flow through distinct 
zones of riparian vegetation. Headwaters of tall- 
Sees, shake aed ened teow Semon oo 

shrubs, and small trees dominate the mi- 
dreaches, and still lower reaches flow through a 
forest dominated by oak trees. It has 
i that bacterial assemblages in the 


solved organic carbon of 

sy feoal Gar cold volgie wasrceat an te 
pe nee eh eg ee Bacteria isolated from 
sediments in Say eke oa of a prairie 
stream » Dosa growth onl leachates. 
Bacteria isolated the ney ‘orest reaches of 
the same stream were able to grow on plates made 
from either source of leachate. The differential use 
of dissolved or; reg sce compounds by natural 
aquatic to their exposure 
to these com rupted (Moore-IVI) 
W85-04266 


NEUTRALIZATION OF ACID RUNOFF BY 
GROUNDWATER DISCHARGE TO STREAMS 
IN CANADIAN PRECAMBRIAN SHIELD WA- 


TERSHEDS, 
= Hydrology Research Inst., Ottawa (On- 


De. J. Bottomley, D. Craig, and L. M. Johnston. 
Journal of Hydrolo ‘ol. 75, No. 1/4, p 1-26, 
1984/1985. 131 Fig, 2 ab, 31 Ref. 


Descriptors: *Runoff, *Acid rain, *Neutralization, 
*Precambrian Shield, *Ontario, Lake water- 
Lakes wi Snowmelt, 
inity, Acid precipitation, Infil- 

tration, Base flow, Storm runoff. 





Application of environmental iso 


cambrian Shield of central Ontario, Canada, indi- 
cates that subsurface pre-event water is a major 
component of the runoff hydrograph. Storm runoff 
pre ne of 40.90%. sowed depen “ 
com; oO groundwater, ig on 
por oe and intensity, and antecedent soil- 
moisture conditions and water-table depth. Be- 
cause the alkalinity of the groundwater is large 
compared to the acid precipitation (pH 3.8-4.5) 
characteristic of this region, groundwater dis- 
charge results in significant neutralization of runoff 
acidity. Snowmelt-runoff studies in the Turkey 
Lakes watershed indicate that much of the re 
meltwater from the acidic (pH ap oF 
snowpack infiltrates the subs 
higher-pH groundwater to the stream. Gace the 
first meltwater from an ablating snowpack is more 
acidic than the snow itself, meltwater infiltration 
limits the extent of stream acidification during 
snowmelt runoff. Hence, the physical displacemént 
of near-neutral-pH pre-event subsurface water 
d storm- and snowmelt-runoff partial- 
= fers the alkalinity of baseflow. As long as the 
acid neutralization capacity of the geologic materi- 
als storing the subsurface water is not exhausted, 
groundwater contributions to runoff will continue 
to neutralize acid runoff. (Author’s abstract) 
W85-04268 


GEOCHEMICAL EVOLUTION OF GROUND- 
WATER IN SEQUENCES OF SEDIMENTARY 


ROCKS, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
C. D. Palmer, A 


Journal of Hydrology, Vol. 75, No. 1/4, p 27-65, 
1984/1985. 9 Fig, 8 Tab, 92 Ref. 


Descriptors: *Geoc' » *Sedimentary rocks, 
*Groundwater, Chemical reactions, Groundwater 
movement, Mass transfer, Simulation, Minerals, 
Limestone, Dolostone, Carbon dioxide, Calcite, 
Gypsum, Albite, Kaolinite, Sulfates, Pressure, 
Temperature. 


WATER CYCLE—Field 2 
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mass-transfer model (WATEGM- 
illustrate the effect of several major 
chemical evolution of groundwat- 
hypothetical sequences of sedi- 
sing chemical reactions prevalent 
I fypes. the simulations demonstrate 
the influence of the initial soil PCO2, temperature, 
pressure and the sequence of encounter of the 
huss along te low pth of the round 


processes on 

er flowing throu; 
mentary rocks. 
in these rock 


water. e ° 
sequences of limestone and dolostone is simulated 
with a range of initial PCO2 -values typical of 
natural soils. Temperatures of 10 de and 25 C 
are used. The simulations indicate 
differences in the chemical po chemech of the 
day and the spring-discharge water will 
on whether a limestone or dolos- 
tone unit first encountered. Lied nh adler, 
complex stratigraphy are represen three hy- 
pothetical sequences in which each stratum has 
only one ‘eactive mineral phase. The reactions 
used in these simulations incinde calcite dissolution 
and precipitation, my, gypsem dissolution and precipi- 
tation, cation e, and the weathering of 
albite to kaolinite. Sulfate reduction occurs in the 
last stratum in each of these sequences. The strata 
in the three sequences are identical e for the 
order in which they are encountered by the 
groundwater. Considerably different hydrochemis- 
tries are calculated for each of these sequences 
even within the same types of rock units. The 
effect of increasing total pressure is demonstrated 
with a water initially saturated with both gypsum 
ent ootolah adie s posuere Of 1 ter. The system is 
then closed and the pressure is increased to 1 kbar 
while the temp remains constant at 25 C. 
The results i that pressure has a significant 
effect above $0 bar or 500 m hydrostatic head. It is 
pore 2 expected that groundwater in ae 
exhibit trends in chemistry that 
de senikiel a beak of tn doe tok cade 
groundwater velocity. The simulated sequences 
obtained in this study demonstrate that the order in 
which the various sedimentary strata are encoun- 
tered by the groundwater and the partial pressure 
of the CO2 in the soil zone are important factors. 
For groundwater systems that are near equilibrium 
with the host rock, these factors may control the 
chemical evolution of the water. (Author’s ab- 


stract) 
W85-04269 





TRANSPORT AND CONCENTRATION = 


CLARA COUNTY, CALIFORNIA, U.S.A; 1. 
CONCEPTUAL MODEL, 

re pear sty a Menlo Park, CA. 

VES, ly, A. P. Jackman, S. M. Zand, G. W. 


Zellweger and R. J. Avanzino. 
Journal of Hydrology, Vol. 75, No. 1/4, p 67-110, 
1984/1985. 14 Fig, 9 Tab, 25 Ref. 


Descriptors: *Chlorides, *Strontium, *Potassium, 

*Sediments, *Solute transport, *Uvas 
Creek, *California, Adsorption, Tracers, Model 
studies, Underflow, Bed load, Stream discharge. 


: thereb’ y ignificant han; Rey a: 1 
streams, YY Si ly changing the solute 
composition; but little is known about the details 
and rates of these adsorptive processes. To investi- 
gate such processes, a 24-hr. injection of a solution 
containing chloride, strontium, potassium, sodium 
and lead was made at the head of a 640-m reach of 
Uvas Creek in west-central Santa Clara County, 
California. Uvas Creek is a cobble-bed pool-and- 
riffle stream draining the eastern slopes of the 
Santa Cruz Mountains. By September 12, 1973, 
after a long dry season, Uvas Creek had a low 
(0.0215 cu m/s average) flow which varied diur- 
nally, from 0.018 to 0.025 cu m/s. Because stream 
ischarge varied while the injection rate was con- 
stan' the concentration of tracers (injected so- 
lutes), after mixing in the stream, varied inversely 
with discharge. Chloride, a nonreactive solute, 
served as a tracer of water movement. Analysis of 
extensive chloride concentration data at five sites 
injecti int during and after the 
injection demonstrated that there was considerable 
underflow of water through : 





Field 2—WATER CYCLE 


whereas only 19% of 
Packets of sized sediment, 
the experiment and 


idly with resultant diminution in percent of solutes 
sorbed within a particular stream reach. (Author’s 


abstract 
W85-04270 


IRT AND CONCENTRATION CON- 


California Univ., Davis. Dept. of Chemical Engi- 


A. P. Rote 2: A. Walters, and V. C. Kennedy. 
Journal of Hydrology, Vol. 75, No. 1/4, p 111-141, 
1984/1985. 10 Fig, 2 Tab, 20 Ref. 


Descriptors: ‘*Solute transport, ., Adsorption, 
*Chloride, *Strontium, *Potassium, *Lead, *Uvas 
Creek, ‘*California, *Mathematical models, 
Streams, Bed load, Convection, Mixing, Diffusion, 
Tracers, Patriculate matter. 


ee eee es ae es eve: 

servative ion species and another describing trans- 

fy on bed sediments are developed ane tented 
on bed sediments are developed and tested. 


model assumes solute in the bed is transported by 
vertical diffusion process described by Fick’s ray 
The third model assumes that convection occurs in 


Sea tne cd cee ho ene how 


3-week post-injection observation period. The 
a when calibrated for strontium, a 
tassium equally well when the sieseplien - 
um constant for strontium is replaced by Ee z 
prs (Author’s abstract) 


GROUNDWATER CHEMISTRY IN SOUTH- 
EAST SUFFOLK (U.K.) AND ITS RELATION 
TO QUATERNARY GEOLOGY 

Birmingham Univ. (England). Dept. of Geological 


J. A. Heathcote, and J. W. Lioyd. 
Journal of Hydrol ee 75, No. 1/4, p 143-165, 
1984. 7 Fig, 5 Tab, 


Descriptors: *Grundwater, popes. 
*Geoc! , *Suffolk, sBagland, 

intrusion, Strontium, Fluoride, Iodide, Climate, 
Permafrost, Geological history, Groundwater re- 
charge. 


Eastern England is an area of essentially low relief 
perpeicines cobre gd Agree neg = A port 
ent on groundwater for 

industrial use. Most of the groundwater aie 
from the chalk, a soft white limestone of late 
pean dg taper ci fades ft nepucoy ie 
permeability. gravel deposits are im- 
rtant in | recharge to the Chalk, and 
wg weg age Tey fh ly Bgl ms 
groundwater chemistry. A detailed study of the 
chemistry of the Chalk groundwater, including 
strontium, fluoride and iodide as well as — 
elements, has shown that this chemistry resul 


cene to modern, and at least two periods of fresh- 
water flushing. Climate has been the major influ- 
ence on groundwater flow since the present rock 
outcrop pattern was established, the important fac- 
on rst, and the the restriction of recharge by perma- 

deep circulation facilitated by low 


an role in the transfer of pe wth ‘Setoen the 
ulder Clay and the Chalk. (Moore- 
W85-04272 


SEDIMENT-WATER EXCHANGE IN LOUGH 
ARTICULAR REFERENCE 


WITH 
TO PHOSPHORUS, 
Foras Forbartha, Dublin (Ireland). 
= pemery bibliographic entry see Field 2H. 


ANALYTICAL FRACTIONATION OF DIS- 
IN WATER 


% Gloor, W. Giger, and R. P. 
Schwarzenbach. 
Water Research, Vol. 18, No. 12, p 1515-1522, 
1984. 4 Fig, 5 Tab, 29 Ref. 


Descriptors: *Dissolved solids, *Organic matter, 
*On-line carbon detection, *Fractionation, Natural 
waters, Wastewater analysis, Water analysis, Hy- 
drogen ion concentration, Organic carbon. 


A routine method is described for the analytical 
fractionation of dissolved organic matter (DOM) 
in natural freshwater and in used waters. The 
fractionation is based on the different adsorption 
behaviors of various constituents of the DOM on 


pecans ect, a golden ten “Sm Cc/ 
1). Se ee cn ces ee no 


is illustrated by an investigation of the changes of 
the DOC composition ina 

transect of a river and during the infiltration of 
river water to groundwater. (Author’s abstract) 
W85-04298 


INFLUENCE ON 


FILSON CHEMISTRY, NORTHEAST- 


SILICATE DISSOLUTION 
CREEK 

S U aa if Geol 

yracuse Univ., oO logy. 

D.IL. Siegel, and H fannkuch. 

Geolo; Society Video Bulletin, Vol. 95, 

No. 1 rag Ve een aes 


oe tors: *Silicates, *Chemical kinetics, *Solu- 
ilson Creek, "/Minnesots, Surface water, 
Groundwater, 

um, Magnesium, 

Mafic minerals, Minerels Trocto! 


The chemistry of surface water, precipitation, and 
water in Filson Creek watershed was stud- 


net losses of dissolved silica, te, calcii 
magnesium, and sodium of about 31.0, tr. 48, 
3.8, and 2.1 kg hectare per year, respectively, 
and net gains o! Gauthied pauem ent edie 
0.4 and 8.9 kg/ha/yr. On a molar basis, about 1.5 
times as much magnesium was lost as was calcium, 
even though the amount of mafic minerals in 

and bedrock under auslediglets ths: eistanthed io thon? 10 
times less than the amount of calcic plagioclase. 
Molar concentrations of magnesium in base flow 
and water were about the same as concen- 
trations of calcium and sodium. These field data 
indicate that magnesium loss from the mafic miner- 
als may be faster than either calcium or sodium 
loss from plagioclase. Stoichiometric ‘reconstruc- 
tion’ of primary minerals from base-flow water 
chemistry and kaolinite was done as a first approxi- 
mation to evaluate the rates of loss. The calcula- 
tions indicated that the release of magnesium from 
mafic minerals would have to be more than ten 
times faster than the release of calcium and sodium 
from plagioclase to account for the amount of 
magnesium in base flow. These calculations com- 
pare favorably with experimental linear rates of 
cation and silica release from forsterite, enstatite, 
augite, and labradorite. (Author’s abstract) 
'W85-04310 


METHOD FOR MEASURING OXYGEN IN 
Chteniane Noel Fe Park Falls, WI 

ati ‘orest, s 
M. P. Dombeck, R. W. Bachmann, and B. W. 
Menzel. 


Journal of Freshwater Ecology, Vol. 2, No. 6, LS 
535-540, December, 1984. 1 Fig, 1 Tab, 8 Ri 


Descriptors: *Dissolved oxygen, *Water analysis, 
*Microzones, Lotic environment, Lentic environ- 
ment, Costs. 


A method to obtain accurate dissolved oxygen 
concentration (DO) measurements within a 16-mm 
microzone was developed using oxygen-permeable 
dialysis tubing with a 12-ml water sample and a 
modification of the micro-Winkler technique. Con- 
trolled experiments showed that DO within tubes 
reached 99% equilibrium with ambient water in 
less than 3 hours in lotic waters and in less than 5 
hours in lentic waters with experimental error of 
0.05 mg/liter. A kit to perform the DO measures 
can be assembled for about $150, and samples can 
be run in less than 10 minutes. (Author’s abstract) 
W85-04312 


RELATIONSHIPS BETWEEN PHOSPHORUS 
FUNCTIONAL CLASSES AND ALKALINE 
PHOSPHATASE ACTIVITY IN RESERVOIR 


LAKES, 
Oklahoma State Univ, Stillwater. Dept. of Botany 
and Microbiolo ony. 

For primary bibliographic entry see Field 2H. 
W85-04313 


ARSENIC AND ANTIMONY IN GEOTHER- 
MAL WATERS OF YELLOWSTONE NATION- 
AL PARK, WYOMING, USA, 

Wisconsin Univ. -Madison. Water Chemistry Lab. 
R. E. Stauffer, and J. M. Thompson 

Geochimica et Cosmochimica yoo Vol. 48, No. 
12, p 2547-2561, December, 1984. 14 Fig, 6 Tab, 55 





Descriptors: *Arsenic, *Antimony, *Hot 
*Yellowstone National at *Wyoming, * — 
boat Springs, *Nevada, ns Chlorides, “a 


fornia, Geothermal —s 
bonates, Leaching, Geoc'! AS cama: Soe ya 
cipitation. 


Samples from the thermal springs of Yellowstone 
National Park (YNP) yoming), Steamboat 
Springs (Nevada), and Morgan —— (Lassen, 
Calif fornia) were collected during 1966-75 (princi- 
pally after 1971). A total of 268 thermal — 
samples (from 230 individual YNP springs, and 

samples pees Morgan Springs and 5 samples from 
Steamboat lat wal analyzed for total soluble 
As using eee molybdenum-blue; 27 of these 
samples were also analyzed for total Sb using flame 


atomic absorption spectrometry. At Yellowstone 
the Cl/As atomic ratio is nearly constant among 


areas, indicating no 
tic vs. conductive cool- 


the latter relationship is best exemplified for 
springs along the extensively sampled SE-NW 
trend within the Lone Star-Upper-Midway Basin 
region. The relationship between Cl/As and Cl/ 
toral-CO3 at bay ty su; a possible rock 
pew A rather than magmatic origin for much of 
*s total As flux. Condensed vapor springs 
are low in both As and Cl. Very high Cl/As ratios 
(> 1000) are associated exclusively with highly 
diluted (Cl < 100 mg/L) mixed ceclahe in the 
Norris and Shoshone Basins and in the Upper 
White Creek and Firehole Lake areas of Lower 
Basin. The high ratios are associated with acidity 
and/or oxygen and iron; they indicate precipitation 
of As following massive dilution of the As-bearing 
high-Cl parent water. Yellowstone Sb ranged from 
0.009 at Mammoth to 0.166 mg/L at fe. 9 Coat 
Spring. Within basins, the Cl/Sb ratio increases as 
the Cl/total-CO3 ratio decreases, in marked con- 
trast to As. Mixed ane also have elevated Cl/ 
Sb ratios. (Collier-ITVI) 
W85-04370 


URANIUM GEOCHEMISTRY IN GROUND- 
WATER FROM TERTIARY SED! 

Nebraska Univ.-Lincoln. Inst. of Agriculture and 
Natural Resources. 

R. F. Spalding, A. D. Druliner, L. S. Whiteside, 
and A. W. Struempler. 

Geochimica et Cosmochimica Acta, Vol. 48, No. 
~ MP 2679-2692, December, 1984. 10 Fig, 1 Tab, 50 


Descriptors: *Uranium radioisotopes, *Geochemis- 
try, *Groundwater, *Nebraska, Water quality, 
Leaching, Dissolved solids, Surface waters, Resi- 
dence time, Activity ratio, Geohydrology. 


Dissolved U concentrations and activity ratios 
(ARs) of the U isotopes in the U-238 decay series 
were measured in ground and surface waters as 
part of an investigation to delineate the water 
quality in a proposed uranium mining area of 
northwest Nebraska. In oxidizing groundwaters 
from 67 wells completed in the Tertiary sediments, 
increasing U concentrations in the direction of 
groundwater flow generally were associated with 
a maturation of the formation water as evidenced 
by evolutionary trends in major ion character. The 
increased U levels probably are associated with 
leaching as shown by the positive correlation be- 
tween U concentrations and total dissolved solids 
(IDS) (r = +0.83). The inverse relationships be- 
tween TDS and U ARs (r = -0.73) and U levels 
and ARs (r = 0.72) indicate that the decay of 
excess U-234 is related to maturation of the forma- 
tion water and to sediment leaching along the 
flowpath. The data are described by a model 
which incorporates etching, decay and recoil and 
that aquifer residence time can be estimat- 

ed from the TDS level. The levels of soluble U in a 
reducing uraniferous hydrogeologic unit near 
Crawford, Nebraska are affected by the proximity 
of the sample collection to ore. In groundwater 
samples having similar chemistries (Na-SO4 + Cl 
type), similar Ehs, and collected from a close-knit 
pattern, U concentrations ranged from 0.01 to 
2,037 micro-g/1 and ARs ranged from 0.75 to 12.6. 


This high variability in U levels and is i 

tive of uranium ore in small areal i 

low ARs almost always are associated with high U 
concentrations. (Author’s abstract) 

W85-04371 


VARIATION OF ORGANIC -MATTER EX- 
TRACTED FROM PARTICLES ALONG THE 
GIRONDE ESTUARY (FRANCE), 

Bordeaux-3 Univ., Talence (France). 

For primary bibliographic entry see Field 2L. 
W85-04372 


COMPOSITION OF MINERAL FRACTIONS 


\ (India). 
For primary bibliographic entry see Field 2L. 
W85-04373 


2L. Estuaries 


PURGING OF SALINE WEDGES FROM 
OCEAN OUTFALLS, 

New South Wales Univ., Kensington (Austral‘a). 
Water Research Lab. 

D. L. Wilkinson. 


Journal of Hydraulic Engineering, Vol. 110, No. 


12, p 1815-1829, 9 Fig, 8 Ref, 1 Append. 


hin Wane rs: *Saline water intrusion, *Sewage out- 
astewater disposal, Purging, Ocean dump- 
nn = Dede criteria. 


The nature of saline wedge formation is described 
in tunnelled ocean sewage outfalls. A momentum 
flux equation is used to determine the sewage 
discharge required to purge a saline wedge from an 
outfall tunnel in which the risers leave from the 
soffit. The purging discharge is generally much 
greater than the flow required to prevent saline 
intrusion into the risers. Laboratory experiments 
are described which confirm the validity of the 
purging criterion. Means nye which the ped rd 
Pins Aopke pony tela rook oop a 
emp t ge to poe an 
outfall will generally be many times the discharge 
required to prevent intrusion into the outlet port of 
a riser. If tunnelled outfalls are to function effec- 
tively it is ber ea that sea water can be purged 
from the outfall tunnel. Because the flow required 
to achieve this would usually be many times the 
normal operating flow, it is worth considering 
means by which the purging flow may be reduced. 
The simplest means of accomplishing this reduc- 
tion would be to have only a single, large diameter 
riser connecting the tunnel to a diffuser manifold 
on the sea floor. Another means by which the 
purging discharge could be reduced ‘would be to 
release compressed air beneath each riser. The 
drag of the ubbles ascending in the risers could 
overcome the negative buoyance of the sea water 
thereby assisting to purge the system. Reducing 
the riser diameter produces a marked reduction in 
the purging flow. However, this would generally 
also result in an increase in the system flow resist- 
ance. It is noted that riser junctions are best locat- 
ed as close to the tunnel invert as possible. Outfall 
systems with this geometry are less prone to 
wedge blocking; however, saline circulation can 
still develop and impair the performance of the 
diffuser. (Baker-IVI) 
W85-03791 


TEMPERATURE DISTRIBUTIONS IN TIDAL 
FLOW FIELD, 


Birmingham Univ. (England). Dept. of Civil Engi- 


neering 

R.A. Poneaie: 

Journal of Environmental Engineering, Vol. 110, 
No. 6, p 1099-1116, December, 1984. 9 Fie, 97 Ref. 


Descriptors: *Tidewater, *Poole Harbour, *Eng- 
land, *Model studies, *Temperature, *Power- 
sors Mathematical equations, it, Thermal pol- 
ution 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


a eee Serer aest and ceeiat te 
Poole Harbour and Holes Bay, in En in an 
attempt to predict the tide-induced ve locity fields 
and to an assessment of the background 

temperature rises caused by a continuous discharge 
of warm cooling water from a power station out+ 
fall. In the mee the problems associated with 
nonlinear instabilities, occurring as a result of the 
narrow harbor entrance in ular, were over- 
come by time-centering the advective accelera- 
tions with respect to local acceleration. 

numerical simulation of large areas of Poole Har- 


boundary 
would return on the next flood tide was thought to 
be too large in the light of subsequent field data on 
nitrate levels. The of Poole Harbour, with its 
narrow entrance relatively long tidal path, 
suggested that the basin might have a poor flushing 
efficiency. This supposition was reinforced to a 
certain extent when the tidal prism ratios were 
calculated and found to be low in comparison with 
published data for other harbors. The neap tide 
wae for tidal prism ratio of 0.22 was particu- 
larly low. (Baker-IVI) 
W85-03804 


MARSH PLANT ESTABLISHMENT ON 
NEWLY FLOODED SALT FLATS, 

Utah State Univ., Logan. Dept. of Fisheries and 
Wildlife. 

For primary bibliographic entry see Field 4A. 
W85-03811 


PERSISTENT BLOOMS OF SURF DIATOMS 


Washington Univ., Seattle. School of Oceanogra- 
hy. 
a 6. Juina, and J. Lewin. 
Phycologia, Vol. 23, No. 4, p 471-483, December, 
1984. 7 Fig, 3 Tab, 22 Ref. DOE contract DE- 
AT06-76-EV-75026, NSF grant OCE 716-20155. 


Descriptors: *Diatoms, *Beaches, *Pacific Coast, 
“Onegea, *Washington, Population dynamics, 
Plankton, Temperature effects, Salinity, Rainfall. 


The surf diatom populations and environmental 
conditions at 13 beaches along the Oregon and 
Washington coasts were studied from June 1977 
through August 1978. Spearman rank correlation 
coefficients were calculated for 14 environmental 
variables and seven species. Cell numbers of four 
of the species were positively correlated with rain- 
fall and river discharge and negatively correlated 
with air temperature, water temperature, salinity, 
upwelling, daylength, and nitrogen concentrations. 
These four species are stable members of the surf 
ecosystem. The remaining three species exhibited 
weaker correlations that were consistently oppo- 
site in direction to the correlation coefficients cal- 
culated for the surf diatoms, above. This correla- 
tion study has shown that the four surf diatom 
species responded to environmental variables as a 
unit, while the three transient species responded to 
every variable in‘an opposite way to the response 
shown by ~ ot a clear-cut division 
in response oO} species transient species, in 
addition to the physical requirements previously 
described, provide new insights into the surf-zone 


ecosystem. 
W85-03839 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


», 
_ Univ. (France). Lab. de Physiologie Vege- 
B. Queguiner, and P. Treguer. 
Botanica Vet 27, ty Od p 449-459, Octo- 


Marina, 
ber, 1984. 13 Fig, 2 Tab, 36 R 


and the adjacent part of the Bay of Biscay. (Baker- 
W85-03840 


ROLE OF LEAF LITTER NITROGEN IMMO- 
BILIZATION IN THE NITROGEN BUDGET 
OF A SWAMP STREAM, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

R.G. 

Journal of Environmental Quality, Vol. Py No. 4, 
p 640-644, 1984. 3 Fig, 3 Tab, 24 R ef. Energy 
Research and Development 
BO840NC. 


Descriptors: *Swamps, *Litter, *Nitrogen, *North 
i Swamp, *Chicod Creek, De- 
composition, Wetlands, Nitrogen cycle, Nutrients. 


Attempts were made to determine if immobiliza- 
tion-mobilization of N in the litter layer is of a 
sufficient itude to affect the concentrations of 
i N in the overlying water, and to deter- 
mine the effect of concentrations of dissolved nu- 
trients and hydroperiod on litter decomposition, N 
uptake, and N release by litter. The study was 
conducted in two blackwater stream swamps in 
North Carolina: Creeping Swamp (CR) and 
Chicod Creek (CH). With the low levels of dis- 
solved nutrients in CR, there was little difference 
in litter decomposition rate along elevation gradi- 
ents. Decomposition was faster at the inundated 
sites in CH and the faster decomposition was asso- 
ciated with nutrient enrichment. 


Administration grant 


to June. A budget of litter N and 
Feriens leomsniate tedince eeu des ioreae 
lization by flooded litter over 1 linear km of CR 
during the sampling period was 87 kg, equivalent 
to about 25% of the inorganic N inflow. This 
Proportion shows that litter can play a significant 
role in controlling N concentrations in stream 
water in small swamp streams. (Baker-IVI) 
W85-03862 


CONDUCTIVITY-DENSITY-SALINITY- 
RELATIONSHIPS FOR ESTUA- 

RINE WATERS, 

Rosenstiel School of Marine and Atmospheric Sci- 

ence, Miami, FL. 

F. J. Millero. 

Limnology and Oceanography, Vol. 29, No. 6, 

1317-1321, 1984. 5 Fig, 2 Tab, % Ref. . 


Descrij *Estuarine environment, *St. Law- 
came Wakes = *Salinity, *Density, Png: a 
“Conductivity, Estuaries, Water properties, Chem: 
ical properties. 


The relative conductivity and density of estuarine 
waters formed by mixing world river water with 
seawater have been determined. The con- 
ee ee ee relationships of 
estuarine waters of known composition with sea- 
water were examined 

using these results. maximum difference be- 
tween the true salinity and the value derived from 
conductivity was 0.047 in dilute solutions. The 
maximum density difference between the measured 
and values was .000035 g/cu cm. A 


. These results indicate that, although dilute 
St. Lawrence River waters have a conductivity 
similar to world river waters,.the densities are 
different. Thus, from careful estuarine work it is 
necessary to measure both density and conductivi- 
ty as a function of chlorinity to fully characterize 
the system. If errors of + or - 0.04 in salinity and 
+ or - .00005 g/cu cm can be tolerated, the 
Practical Salinity Scale and the International 
Equation of State of Seawater can be used for 
estuarine systems without a knowledge of the de- 
tailed ionic composition. (Baker-IVI) 
W85-03878 


FINITE-ELEMENT ANALYSIS OF DISPER- 
SION-AFFECTED SALTWATER UPCONING 
BELOW A PUMPING WELL, 

Akademie der Wissenschaften der DDR, Berlin. 
Zentralinstitut fuer Matematik und Mechanik. 

H.-J. Diersch, D. Prochnow, and M. Thiele. 
Applied Mathematics Modeling, Vol. 8, No. 5, P 
305-312, October, 1984. 8 Fig, 2 Tab, 17 Ref. 


Descriptors: *Finite element method, *Upconing, 
*Saline-freshwater interfaces, Saline water intru- 
sion, Wells, Porosity, Dispersion, Density. 


Previous analyses of the upconing problem have 
failed to predict theo y the critical upconing 
condition arid the salinity of | the pumped water. In 
the present study the finite-element method is used 
to overcome these drawbacks. Invoiving effects of 
hydrodynamic dispersion, the FEM (finite element 
method) is able to describe critical or supercritical 
conditions and to — the saltwater intrusion 
into the well in tion to the dispersivities, the 
saltwater density and the thicknesses of the fresh- 
water and saltwater zones. For subcritical condi- 
tions, the numerical results obtained agree with the 
results of Dagan and Bear for the predicted upcon- 
ing rise. The breakthrough behavior of the concen- 
tration for the pumped water has shown some new 
effects 2 it from the cota owen 
density Giapersion. Depending on magni- 
tadak: Wala Inn od 0 dameceanie ovendieest of the 
saltwater breakthrough are possible. Also, depend- 
ing on the nature of the saltwater source at the 
base of the aquifer (either a pure di ive salt- 
water zone at rest or a free-moving saltwater zone 
controlled by the thickness S), the rate of saltwater 
intrusion is inversely related to the saltwater densi- 
ty. The present finite-element method can be used 
successfully for solving practical upconing prob- 
lems, and for anal several techniques of salt- 
water interception. er-IVI) 

W85-04015 


NUMERICAL THREE-DIMENSIONAL FREE 
SURFACE CIRCULATION MODEL FOR THE 
SOUTH BISCAYNE BAY, FLORIDA, 

United Engineers and Constructors, Inc., Philadel- 
phia, PA. 

H. P. Miller. 

a, Mathematics and Modeling, Vol. 8, No. 5, 
p 313-318, October, 1984. 13 Fig, 17 Ref. 


Descriptors: *Model studies, *Water circulation, 
*Richardson lattice, *South Biscayne Bay, *Flori- 
da, Mathematical models, Bays, Tidal effects, 
Wind, Hydrodynamics, Diffusion. 


A three-dimensional, time-dependent free surface 
model has been developed for predicting circula- 


46 


‘1 
fi 


rface height variations in a tidal bay. 
difference numerical solution aes 
the coordinate in 


vertical 
equations. The hydrodynam. 


were obtained using wind 
for 15, 15 April alg hs for the South 
Horizontal velocity field calibration 
il eddy kinematic viscosity Kv = 
was used for the final comput- 
quviens with a statistically av 
at the ocean exc! ——S 


Sune noe oe 


ve 
Al a 


for the South Biscayne 
Bay, ralbeg ¢ the oP ic model from 
second order in velocity to i 
pana in the 
prose a hort tal re ar “pe 
taggering rizontal hy ynamic vari- 
Richardson la‘ 


Kochi Univ. (Japan). Lab. of Fishieres 


ing. 

Y. Munekage, and H. Kimura. 

Reports of Usa Marine Biological Institute, Kochi 
Uaienity, Vol. 6, p 61-73, September, 1984. 9 Fig, 


Descriptors: *Uranouchi Bay, *Japan, *Bays, 
*Water current, *Summer, *Stratification, Water 
tem; Salinity, Tidal currents. 


Continuous measurements were made of water 
temperatures with the aid of a vertical array of 
thermal sensors at the locations of ST. 2 and ST. 
21 in Uranouchi Bay for 50 days commencing on 
17 Ana, 1982. Temperature, salinity and current 
were also. measured at seven locations in the bay 
including ST. 2 and ST. 21 ae a tenareal a Giremt 
one hour on 18 August, 1982 for from 12 to 22 
hours. The temperatures observed at ST. 2 were 
basically the same as in our 1981 study. Tempera- 
sate in the tae: inne dane. tering flood tide, and 
fell during the ebb dogue Sowerer at ST. 21, the 
were of opposite phase to 
temperature pro! were 
generated by standing interfacial waves with one 
node and one tidal period. Furthermore, the ob- 


chan; parts. The changing parts were further 
Giviged fate the currents caused by tidal action and 
those caused by interfacial waves. The value and 
horizontal distribution of each current was investi- 
gated. At ST. 3 - in the center of the bay - (the 
nodal position of the internal waves), the current 
velocity caused by interfacial waves has about the 
same values as the tidal current. When the standing 
interfacial waves have the same period and phase 
as the tidal waves, the surface current velocity 
becomes weak and bottom current becomes strong 
between both of the loop positions. However at 
the loop positions of the internal waves, such as at 
the mouth and at the head of the bay (ST. 1 and 
ST. 21), the internal waves have no effect on the 
tidal current velocity. (Author’s abstract) 
W85-04070 


NATURE OF PRIMARY PRODUCTION IN A 
TROPICAL BACKWATER OF THE SOUTH- 
WEST COAST OF INDIA, 
Kerala Univ., Trivandrum an (india). Dept. of Aquat- 
ic Biology and Fisheries. 


+4 the Indian National Science Acade- 
9, Part B, No. 6, p 581-597, December, 
1983. 6 Fig, 5 Tab, 40 Ref. 





Descriptors: *Primary production, *Kadinamku- 
lam backwater, *India, San Seasonal vari- 
ation, Phytoplankton, Tropical regions, Salinity, 
Temperature, Dissolved oxygen, Phosphates, von i- 
cates, Nitrates, Nitrites, Hydrogen ion cc it 


trates, Phosphates, Dissolved oxygen, Bottom 
water, Decomposition, Organic matter. 


The Budak liman belongs to the liman-lagoons of 
the Danube-Dnestr interfluve located in the north- 





tion, Physicochemical properties. 


Ecology of primary organic production in the sur- 
face and bottom waters at two stations of a shallow 
tropical brackish water body namely the Kadinam- 
kulam backwater (Lat. 8 degrees 35’ - 8.40’N; 
Long. 76 degrees 45° - 76 Simms 52’E) has been 
— ted at fortnightly intervals for one year. 
average net production has been 84.28 mg 

Cyeu m/hr and gross production 152.33 mg C/cu 
m/hr with respective ranges of 0-378.79 and 0- 
664.65 mg C/cu m/hr. Station 2 has been highly 
productive than the other with tive annual 
average net rates of 107.82 and 60.75 mg C/cu m/ 
hr. Average net production rate of the surface 
water has been 97.10 mg C/cu m/hr and of the 
bottom water 71.46 mg C/cu m/hr. The backwater 
maintained a temporary mouth with the adjoining 
Arabian sea for about nine months. Hydrographi- 
cal conditions, nutrient contents and standing crop 
of phytoplankton fluctuated widely with space and 
time. Almost throughout the year euphotic zone 
extended up to the bottom of both the stations. 
Productivity variations with s; and time and 
relationships with physicochemical parameters and 
nutrients have been statistically determined. The 
backwater has been most productive during the 
monsoon season and least productive during the 
postmonsoon season. This general pattern differed 
considerably with stations and level of the water 
column. None of the recorded ecological factors 
such as salinity, temperature, pH value, dissolved 
oxygen content, reactive phosphate, silicate, nitrate 
and nitrite has signi t influence on the rates of 
production. Physical stability of the water masses, 
and closure of the mouth which leads to obvious 
organic pollution have profound influence on the 
Gernaes” of the backwater. (Author’s abstract) 


DYNAMICS OF A SLOWLY MOVING FRONT 
IN A SHALLOW WATER BODY, 

G. I. Shapiro. 

Water Resources, Vol. 10, No. 4, p 330-340, July- 
August, 1983. 6 Fig, 20 Ref. Translated from 
a Resursy, No. 4, p 19-29, July-August, 


Descriptors: *Fluid mechanics, *Dynamics, *Salt 
wedges, Estuaries, River mouths, Saline water, 
Saline water intrusion, Density, Stratification, 
Thermal pollution. 


The movement of fronts occurring upon interac- 
tion of water masses differing in density is exam- 
ined. Some examples are the propagation of light 
fresh water over the surface of heavier salt water 
in coastal regions of seas, the situation occurring 
when warm waters are discharged by industrial 
enterprises and electric power stations, and the 
intrusion of sea water in the form of a salt wedge 
into river estuaries. In almost all examined works 
the front was considered stationary. Since it is 
often unknown behorehand how the front will 
move, it is of interest to develop a nonstationary 
theory which should answer questions about the 
travel speed of the front, form of the frontal sur- 
face, and characteristics of circulation of the fluid 
in the frontal zone. The present work applies to the 
more complex case of a shallow water body, when 
the thickness of the upper and lower layers can be 
comparable and the bottom and near-surface fluid 
flows are closely interrelated. (Baker-IVI) 
W85-04117 


PRODUCTION-DESTRUCTION PROCESSES 
IN THE BUDAK LIMAN, 

V. V. Sapozhnikov, I. Naletova, Yu. A. 
Mikhailovskii, and N. M. Lapina. 

Water Resources, Vol. 10, No. 4, p 397-405, July- 
August, 1983. 2 Fig, 3 Tab, 9 Ref. Translated from 
Vodnye Resursy, No. 4, p 143-152, July-August, 
1983. 


Descriptors: *Primary productivity, *Budak liman, 
*Black Sea, Temperature, Salinity, Lagoons, Ni- 


western part of the Black Sea. It is a water body 
extending from the southwest to the northwest 
with a einai of 2731 million cu m, length 17 km, 
maximum width 2.5 km, minimum width 1.0 km, 
surface area 23-27 _ km, maximum depth 2.2 m, 
and average depth 111 m. There is a layer 10 cm 
from the bottom with a lower tem hi 
salinity, and marked decrease of oxygen con- 
stant (not more than 50% of saturation). exist- 
ence of such a near bottom layer is a characteristic 
feature of shallow water bodies, which must be 
taken into account when evaluting the oxygen 
regime of the liman, since at night with a general 
decrease of the oxygen concentration in the near 
bottom layer, its concentration can drop to zero 
and hydrogen sulfide appears. Dissolved oxygen 
content gradually increases from Zatoka to 
western end of the liman. ais maihelae eoeae- 
— of [re none than bas po em 
organic phosphorus (more microg-a' 
liter) are observed in the upper part o' of the Akkem- 
bet Bay. To estimate the biological productivity of 
the Budak liman the juction-destruction proc- 
esses occurring in the li were investigated. The 
production processes always predominated over 
destruction. The study of the daily variation of 
biogenic elements, especially organic form of nitro- 
gen and phosphorus, showed that the situation 
with nutrient salts in the ecosystem of the liman is 
very strained. Processes of destruction of organic 
matter do not have time to reach complete miner- 
alization but are arrested at the stage of ammonifi- 
cation and release of organic p! horus com- 
pounds. For this reason, more than of phos- 
phorus and nitrogen is in the form of organic 
compounds. (Baker-IVI) 
W85-04125 


OF RUNOFF DISTRIBUTION ON 
SPRING PHYTOPLANKTON OF THE NORTH 
CASPIAN, 
V. D. Levshakova. 
Water Resources, Vol. 10, No. 4, p 406-411, July- 
August, 1983. 3 Tab, 18 Ref. Translated from 
Vodnye Resursy, No. 4, p 153-159, July-August, 
1983. 


Descriptors: *Runoff, *Phytoplankton, *Caspian 
Sea, *Volga River, *USSR, Seasonal variation, 
Algae, Diatoms, Saline lakes, Cyanophyta, Chloro- 
phyta, Biomass, Nutrients. 


The phytoplankton of the North Caspian in the 
spring is water rich and diverse, but it varies 
markedly by years. In 1974, 258 species, varieties, 
and forms of algae were recorded in the plankton 
of the North Caspian. Substantial changes in the 
pre ition of the leading groups of spring phyto- 
ton of the North Caspan were attributed to 
the increased discharges of river water in the 
winter. The unusually large diversity of the 1974 
lankton could also have been pro- 
shore winds transporting powerful 
flows of fresh waters and algae into the North 
Caspian. An intense development of spirogyra in 
waters of the North Caspian in the spring occurred 
in 1959-1962, in the first years of regulatin, 
Volga runoff at Volgograd. The number of phyto- 
plankton and the biomass in the western part of the 
North Caspian is higher than in the eastern. The 
green algae were the most abundant of all groups 
of phytoplankton. The unusual distribution of blue- 
green algae over the North Caspian indicates that 
the main flow from the Volga in 1974 passed along 
the eastern distributaries, which transported along 
the main nitrogen concentration that promoted the 
growth of green algae in this region. In 1974, the 
redistribution of the Volga runoff due to narrow- 
ing of the Volga channel in connection with the 
construction of the earth dam of the water distribu- 
tor had an effect on phytoplankton in the spring. 
The redistribution of the Volga runoff from the 
western to the eastern regions promoted an enrich- 
WD of these regions in phytoplankton. (Baker- 
W85-04126 
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PRESENT AND PREDICTED CHANGES IN 
THE HYDROLOGICAL, HYDROCHEMICAL, 
= am CONDITIONS OF 


For may i bliographic entry see Field 6G. 


‘AL PRINCIPLES OF MODERN 
HYDROLOGY OF SWAMPS, 

K. E. Ivanov. 

Water Resources, Vol. 10, No. 6, oe 543-549, No- 
vember-December, 1983. 21 R: ranslated from 
Vodnye Resursy, No. 6, p s, November-De- 
cember, 1983. 


Descriptors: *Swamps, 
Drainage, Wetlands, Peat, 


Four basic principles underlying modern swamp 
a yong are discussed: the hierarchy of clement 
f the structure of swamp systems, the 

possibility of amngewer from aerial —< of 
swamps the flow nets of the drainage lines, 

made dl do ae ef Ged at 
swamps into active and inert horizons, and the 
representation of swamp formations as dynamic 
developing systems with a feedback. Aspects and 
results of a theoretical analysis of the interrelations 
of hydrologic factors with the structure and devel- 
opment of swamp systems are discussed including 
hydrologic equivalence of swam anager hydromor- 
phologic relations, and the problem of the stability 
a, and swamp-lake systems. (Baker-IVI) 


*Hydrology, Stability, 
Lakes. 


REGULATION AND WILDLIFE 


WETLAND 
HABITAT PROTECTION; PROPOSALS FOR 
FLORID. 


A, 
For rer bibliographic entry see Field 6E. 
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MARSH ENHANCEMENT BY FRESHWATER 
DIVERSION, 

Espey, Huston and Associates, Inc., Austin, TX. 
G. H. Ward, Jr. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 111, No. 1, p 1-23, January, 1985. 10 
Fig, 5 Tab, 21 Ref. 


Descriptors: *Marsh management, ‘*Diversion, 
*Nueces River Delta, *Texas, *Flooding, Flood 
frequency, Hydrodynamics, Hydrological models, 
Environmental effects, Weirs, Diversion channels. 


The delta of the Nueces River, Texas, is a low- 
lying coastal marsh with dendritic distributaries 
and flats, infrequently inundated by flood events 
overbanking from the river. This study examines 
the feasibility of i —- the coceaan value of 
the marsh by creation of diversion works to in- 
crease the frequency and duration of marsh inun- 
dation. To this end, the morphology and statistical 
occurrence of — events in the Nueces —_ 
examined using long-period e records on 
river. A rte, poh mare. ot of flood events 
was used as input to a numerical hydrodynamic 
model of the deltaic system, which predicts ~ 
time evolution of flow and water level | throu 
the delta, and includes fo ae for sim 
distributary confluence and difluence, inundation 
and dewatering of floodplains and flats, and activa- 
tion of transient channels. The response of the 
marsh to specified flood events was computed for 
various alternative physiographies, including exist- 
ing conditions and candidate combinations of weirs 
and diversion channels. Coupled with the statisti- 
cal frequency of occurrence of the flood 
event, the potential ecological value of each diver- 
sion alternative was quantitatively established in 
terms of total inundation period in key segments of 
the marsh. (Authir’s abstract) 
W85-04240 


VARIATION OF ORGANIC MATTER EX- 
TRACTED FROM PARTICLES ALONG THE 
GIRONDE ESTUARY (FRANCE), 


. Bordeaux-3 Univ., Talence (France 


). 
P. Berger, H. Etcheber, M. Ewald, G. Lavaux, and 
C. Belin. 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


Chemical’ Geology, Vol. 45, No. 1/2, p 1-16, 
August, 1984. 7 Fig, 3 Tab, 20 Ref. 


Descriptors: *Organic matter, *Particulate matter, 

*Estuarine environment, ‘*Gironde Estuary, 
*France, Organic carbon, Seasonal variation, Tur- 
bidity, Marine environment. 


Organic matter was extracted from particles sus- 
pended in the Gironde Estuary using a sodium 
pyrophosphate-sodium hydroxide mixture as ex- 
tractant. The organic carbon was measured for 
each fraction obtained during the chemical extrac- 
tion in order to assess the mass balance. The varia- 
tion in percentage of the extractible fraction was 
examined. No significant variations were found 
either between estuarine zones or with the seasons. 
The high constancy of the behavior of extractible 
organic matter in the estuary seems to indicate that 
this fraction behaves as a chemically stabilized 
mature material, because neither the passage 
through the eee and zone nor mixing with 
marine water change the percentage of this frac- 
tion in the particulate organic matter. (Author’s 
abstract) 


W85-04372 


ILA, 
Physical Research Lab., Ahmedabad (India). 
M. Baskaran, M. M. Sarin, and B. L. K. 
Somayajulu. 


Chemical Geology, Vol. 45, No. 1/2, p 33-51, 
August, 1984. 10 Fiz 6 Tab, 31 Ref. 


Descriptors: *Estuarine environment, *Particulate 
matter, *Minerals, *Narbada Estuary, *Tapti Estu- 
ary, *India, *Arabian sea, Suspended solids, 

sedi..2nts, Clay, Silt, Aluminum, Iron, 
Manganese, Zinc, Chromium, Cobalt, Nickel, 
Copper, Magnetic materials, Metals. 


Thirty suspended and bottom sediment samples 
from the Narbada and Tapti river-estuarine sys- 
tems of western India were separated into magnet- 
ic, clay and silt-sand fractions, the Al, Fe, Mn, Zn, 
Cr, Co, Ni and Cu concentrations of which have 
been determined by atomic absorption spectropho- 
tometry. On an average, the silt-sand fraction ac- 
counts for > or = 90% of the suspended matter 
and bottom sediments. Of the rest, clays are more 
abundant than the magnetic fraction. For all frac- 
tions there are no major differences, in the region 
of investigation, in ‘_——. between the estua- 
rine suspended and the bottom sediments. The 
fraction is enriched in all metals (except 
Al) by a factor of 1.2-4 as compared to the other 
two fractions. The clays, in turn, are enriched in all 
metals by a factor of 1.4 +/- 0.14 as compared to 
the silt-sand. The metal/Al ratios in the clay as 
well as in the silt-sand fractions do not show any 
variations beyond +/- 25% b the fi 
ter end-member of the estuaries and the coastal 
Arabian Sea, thus indicating that the effect of 
estuarine processes on the inorganic solids are 
within this limit. In the magnetic fraction the 
metal/Al ratios vary by as much as an order of 
magnitude, whereas the corresponding metal/Fe 
ratios do not vary by more than a factor of 2. The 
clay and silt-sand fractions of sediments from the 
open shelf and slope regions of the Arabian Sea are 
enriched in Ni and Zn and depleted in Mn by a 
factor of 2 as compared to the estuarine suspended 
and. bottom ts. These enrichments are at- 
tributed to the reducing nature of the open marine 
environment. The inter-elemental correlations in 
the silt-sand fractions are good, the correlation 
coefficients (for 28 observations) ranging form 0.60 
to 0.95 (the highest value is for Fe-Al). The sus- 
pended fluxes of metals from the Narbada and 
Tapti Rivers to the adjacent shelf and to the deep 
sea (via clays) are calculated. On average approxi- 
mately 5% of the total flux to the shelf region 
reaches the deep sea. (Author’s abstract) 
W85-04373 





NUTRIENT ASSIMILATIVE CAPACITY OF AN 
ALLUVIAL FLOODPLAIN SWAMP, 


East Carolina Univ., Greenville, NC. Dept. of 


or 

M Brinson, H. D. Bradshaw, and E. S. Kane. 
set of Applied Ecology, Vol. 21, No. 3, 
1041-1057, December, 1984. 9 Fig, 2 Tab, 45 Ref. 
OWRT project B-114-NC. 


Descriptors: *Nutrient removal, *Swamps, *Allu- 
vial floodplain swamps, Nitrogen, Phosphorus, 
Ammonium, Denitrification, Nitrification, Flood- 
ing, Drydown, Land application, Wastewater 
treatment, Wetlands. 


Nitrate, ammonium, and phosphate were added to 
the forest floor of an alluvial swamp at a weekly 
rate of 1 g of nitrogen or phosphorus per sq m for 
nearly 1 year. The experimental design allowed 
examination of nutrient assimilation and accumula- 
tion under field conditions that cannot be duplicat- 
ed in the laboratory and produced results relevant 
to management of these ‘or 

treatment. Nitrate loss by denitrification was rapid 
and persistent; only slight accumulation occurred 
in surface water, and soil water accumulation was 
undetectable. Ammonium accumulated on cation 
exchange sites but was transformed to nitrate 
during drydown of sediments in summer and 
autumn. As nitrate did not accumulate, a tight 
coupling of nitrification and denitrification is in- 
ferred. Phosphate accumulated in sediments princi- 
pally in acid-extractable form with little evidence 
of loss after the additions ceased. At these high 
loading rates, uptake of nitrogen and phosphorus 
by vegetation and accumulation in tree stem-wood 
was small in comparison with disappearance by 
denitrification and accumulation in sediments. The 
capacity of the swamp for nutrient removal was 
highest for nitrate, intermediate for ammonium, 
and lowest for phosphate. Annual drydown of 
sediments would be required for sustained ammoni- 
um removal in swamps with prolonged flooding, as 
in this case. It appears that swamps of this type 
could be managed for inorganic nitrogen removal 
from sewage effluent, but their usefulness for terti- 
ary treatment of phosphate is limited by the capac- 
ity of sediments for phosphorus storage. Manage- 
ment considerations not evaluated by this study, 
but deserving further investigation, are possible 
health impacts related to sewage effluent and com- 
peting ecological services such as wildlife produc- 
tion. (Author’s abstract) 

W85-04386 





COMPREHENSIVE ESTUARINE NURSERY 

STUDY COMPLETED, 

arenas Agricultural ‘Experiment Station, Baton 
ouge 

w. i. Herke, and B. D. Rogers. 

Fisheries, Vol. 9, No. 6, p 12-16, November-De- 

cember, 1984. 5 Fig, 1 Tab, 12 Ref. 


Descriptors: *Louisiana, *Coastal marshes, *Fish 
migration, *Estuarine environment, Fish manage- 
ment, Habitats, Larval growth stage, Juvenile 
growth stage, Crustaceans. 


Louisiana coastal marsh is eroding rapidly to open 
water. Many estuarine-dependent fishes and crusta- 
ceans must be able tc pass from the Gulf to the 
marsh, and back again to the Gulf, to complete 
their life cycle. Water control structures bein 
built to slow the erosion must be compatible with 
the free passage of these organisms. A four year 
study was funded by the Louisiana Cooperative 
Fishery Research Unit to determine the seasonal 
presence and relative abundance of larval and ju- 
venile estuarine-dependent fishes and economically 
important crustaceans; to determine the main in- 
gress and egress routes of these organisms, and 
their depth in the water column when migrating; 
and to determine the relative amount of use of 
habitat types (canals, open water, and submerged 
vegetation) by or, while in the nursery, and 
correlate use of the habitat types by selected spe- 
cies with various environmental factors. Most of 
the organisms migrated in the middle and upper 
levels of the water column. Large emigrations 
occurred 1 to 3 days afer the passage of strong 
cold fronts. Peak diel movement was from dusk 
until dawn. Organisms did not necessarily use the 
same routes for ingress and egress. Length-fre- 
quency analysis indicated that organisms of similar 


size moved back and forth with the current in the 
main migration routes. Catch nny was much 
higher in traps facing the curren 

with increasing current velocities. (Baker-1V1) 
W85-04392 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


FORMATION AND FATE OF BROMOFORM 
DURING DESALINATION, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

N.-W. Chang, and P. C. Singer. 

Journal of Environmental Engineering, Vol. 110, 
No. 6, p 1189-1193, December, 1984. 2 Fig, 2 Tab, 
10 Ref. 


Descriptors: *Desalination, *Bromoform, *Water 
treatment, Chlorination, Reverse osmosis, Ultrafil- 
tration, Membranes, Membrane processes. 


The formation and fate of bromoform in the 
treatment systems at the Wrightsville Beach 
Facility (WBTF) were evaluated and the capabili- 
ties of the various reverse osmosis (RO) units to 
reject bromoform were assessed. The central pre- 
treatment system consisted of a coagulation, sedi- 
mentation and pressure-filtration system. Chlorine 
was added at the seawater intake by an electrolytic 
hypochlorite generator for the = control- 
ing biological growths hintie.4 transmission 
line and the pretreatment system. An alternative 
pretreatment system consisting of ultrafiltration 
was also evaluated. Bromoform was produced in 
significant quantities at the facility and was the 
only THM species found when seawater was 
chlorinated. The bromoform concentration in- 
creased through the various pretreatment process- 
es with the exception of the activated carbon col- 
umns. The DOW cellulose triacetate hollow fine 
fiber RO membranes did not reject bromoform, 
and bromoform concentrations in the RO permeate 
were higher than those in the feed water to the RO 
units. However the UOP polyether/ureas and the 
FilmTec polysulfone thin film RO membranes did 
reject bromoform effectively. (Baker-IVI) 
W85-03809 


THERMODYNAMIC PROPERTIES OF R13 
(CCLF3), R23 (CHF3), R152A (C2H4F2) AND 
PROPANE HYDRATES FOR DESALINATION 
OF SEA WATER, 

Kobe Univ. (Japan). Dept. of Chemical Engineer- 


ing. 
H. Kubota, K. Shimizu, Y. Tanaka, and T. Makita. 
Journal of Chemical Engineering of Japan, Vol. 
AS gg 4, p 423-429, August, 1984. 5 Fig, 4 Tab, 11 
Ref. 


Descriptors: *Sea water, *Desalination, *Hydrat- 
ing agents, *Propane, *Chlorotrifluoromethane, 
*Trifluoromethane, *Difluroethane, Water re- 
sources development. 


Basic data were sought which are needed to devel- 
op a new hydrate process for the desalination of 
sea water. Three new hydrating agents R13, R23, 
R152 and propane were selected. The pressure- 
temperature phase diagrams of each agent for pure 
water and aqueous NaC! solution were determined 
in the temperature range from 260 to 295 K and 
pressures up to 4.4 MPa. Based on the pressure- 
temperature data obtained, the necessary thermo- 
dynamic data, such as hydrate decomposition con- 
ditions, invariant points, heat of formation, and 
hydrate composition were determined. It is felt 
that the information and data as presented may be 
useful in developing a new sea water treatment 
process by use of gas hydrate. (Baker-IVI) 
W85-03800 


REACTION KINETICS OF SODIUM BISUL- 
FITE AND DISSOLVED OXYGEN IN SEA- 





WATER AND THEIR APPLICATIONS TO SEA- 
bg REVERSE OSMOSIS, 
NMatsaka, ¥-8 Inc., Otsu Gapan), 
oo ¥ Nakagawa, M. Kurihara, and T. 


Dasiaeton, Vol. 51, No. 2, p 163-171, August, 
1984, 13 Fig, 1 Tab, 10 Ref. 


Descriptors: ‘*Desalination, *Reverse osmosis, 
*Seawater, *Sodium bisulfite, *Dissolved oxygen, 
Membrane processes, Cupric sulfate, EDTA. 


Removal of dissolved wt oy (DO) from seawater 
feeds extends membrane durability in single-stage 
seawater reverse osmosis (SWRO). The reaction 
rate of sodium bisulfite (SBS) and DO in seawater 
was ve to apply DO removal system to 
the SWRO. The reaction in seawater was very fast 
because the salinity had a positive catalytic effect 
and the bicarbonate ion kept the pH suitable for 
the reaction. The —- catalytic effect of cupric 
sulfate used in SWRO as a sterilizer and the nega- 
tive catalytic effects of ethylenediaminetetraacetic 
acid (EDTA) used in SWRO as a cleaning agent 
were investigated. In SWRO experiments where 
DO was completely removed by dosing with SBS, 
Toray’s PEC-1000 membrane modules showed ex- 
cellent performance and long durability. (Moore- 


Iv) 
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FIELD TRIAL OF REVERSE OSMOSIS IN THE 
EL KHANKA DESERT, EGYPT, 

National Research Centre, Cairo (Egypt). 

M. G. A. Khedr, A. H. Abd El Wahab, J. 
Kaschemekat, and J. Mohn. 

Desalination, Vol. 51, No. 2, p 173-181, August, 
1984. 6 Fig, 3 Tab, 4 Ref. 


Descriptors: *Desalination, *Reverse osmosis, 
*Egypt, Membrane processes, Industrial water, 
Scaling, Boiler water. 


A reverse osmosis test facility was installed at an 
automatic poultry slaughterhouse at El Khanka 
Kaliobia, Egypt. High purity water is needed in 
the slaughterhouse for the steam-producing high 
pressure boilers. The test plant, a plate system of 
nominal output of 45 cu m/d, has been in operation 
since January 1979. Two prototype reverse osmo- 
sis modules, G3 and G4 were tested. The two 
types of membranes used were a blend cellulose di- 
and tri-acetate membrane and a bentonite-stabilized 
cellulose acetate membrane. The results of the first 
three years of operation are presented. During the 
initial period of operation, a rapid deterioration of 
performance was observed. Repeated shutdown of 
electric power contributed to the problem of scale 
deposition. This was overcome by the introduction 
of a control valve which stops the feed stream 
whem the power is shut down. Replacement of the 
G3 modules by G4 modules in the second phase of 
operation considerably improved the unit’s per- 
formance. Bentonite-stabilized cellulose acetate 
membranes showed superior permeability charac- 
to the blend membranes. 


W85-03974 


PERFORMANCE OF MULTIPLE EFFECT DIF- 
FUSION STILLS, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Mechanical Engineering. 

M. M. Elsayed, K. Fathalah, J. Shams, and J. 


Desalination, Vol. 51, No. 2, p 183-199, August, 
1984. 12 Fig, 2 Tab, 7 Ref. 


Descriptors: *Desalination, *Solar stilis, *Diffusion 
stills, Mathematical models, Temperature, Distilla- 
tion, Feed rate. 


Experimental testing of a three-effect diffusion still 
is carried out. The experiment is designed to test 
the effect of the heating fluid temperature input to 
the still heating temperature and the feed rate of 
desalinated water to the still rate of feed on the 
performance of the still. The results produced sev- 
eral empirical relations to predict the following in 
terms of the heating temperature and the feed rate: 
average temperature of each effect, the rate of 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


distillate prod wag each effect, and the perform- 
ance ratio of the still. In addition, a.mathematical 
simulation is given for the n-effect diffusion still. 
The mathematical model is verified by comparing 
its results with the experimental results of the 
three-effect diffusion still. The model is further 
used to predict the formance of a ten-effect 
diffusion still at the following: parametric condi- 
tions: various values of the dimensionless param- 
eters N3 and N4, various heating medium tempera- 
tures input to the still, and various feed rates to the 
still. (Author’s abstract) 

W85-03975 


MARGINAL OPERATION FIELD OF EXIST- 
ING MSF DISTILLATION PLANTS, 

Shuwaikh Power and Water Production Station 
(Kuwait). 

RZ Ty, 

Desalination, Vol. 51, No. 2, p 201-212, August, 
1984. 4 Fig, 2 Tab, 12 Ref. 


Descriptors: ‘*Desalination, *Flash distillation, 
*Multistage flash distillation, Brine, Temperature, 
Flow rate. 


The capability of existing MSF (multistage flash) 
distillation desalination plants to increase or de- 
crease production by increase or decrease of top 
brine temperature and brine recirculating flow 
rate, is technologically limited. The factors which 
limit the process were analyzed and compared in a 
practical test carried out on a 4546 cu m/d produc- 
tion plant. The brine levels in evaporator stages 
were calculated and measured to avoid the vapor 
blowthrough between the stages and to insure the 
dynamic stability of the plant. was an in- 
crease of 20% in production at 94% of the design 
brine flow rate, and a top brine temperature 16.6 C 
greater than the design value before reaching the 
unsealing limit. (Author’s abstract) 
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AUTOMATED a FACTOR MONI- 
TOR-SPECIFICATION: 

Bureau of Reclamation, ; CO. Engineering 
and Research Center. 

E. J. Eisenhauer, and S. C. Stitt. 

Available from the National Technical Information 
Service, Springfield, VA 22161. USBR Report 
REC-ERC-83-4, October, 1983. 44 p, 6 Fig, 2 Ref, 
1 Append. 


Descriptors: *Plugging factor, *Automation, 
*Water sampling, *Monitoring, Control systems, 
*Reverse osmosis, Desalination, Particulate matter, 
Yuma Desalting Test Facility, *Arizona. . 


Plugging factor is a measure of water quality that 
must be monitored for reverse osmosis feedwater. 
The PFM-EC electronically drives the PFM-T 
(plugging factor monitored-tester) to obtain the 
necessary data for calculating a plugging factor for 
a sample of water. The quity of prefiltered feed 
water delivered to the membranes of reverse osmo- 
sis, membrane-type desalting plant largely deter- 
mines membrane performance and longevity. The 
— of making a measurement consists of the 
‘ollowing basic steps: measure the amount of time 
it takes to pass a given volume of water through a 
specified filter membrane at the regulated pressure; 
continue to pass water through the filter for the 
specified cycle time (typically 15 minutes) while 
maintaining the same pressure; and measuring the 
time. The PFM-EC interfaces to other computer 
systems, has battery backups, and magnetic tape 
storage. The PFM-SPSBP draws continous flow 
samples of test water from 1 to 6 preselected 
sources. Each sample of water is pumped to the 
PFM.-tester at a back controlled pressure for the 
duration of the time required. The PFM-SPSBP is 
capable of operating in an industrial environment 
without air conditioning. Engineering drawings in- 
clude: electronic controller hardware overview, 
operator interface, flowchart, and schematic dia- 
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STUDIES FOR HIGH RECOVERY - YUMA DE- 
SALTING PLANT, 


Water Yield Improvement—Group 3B 


Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

J. W. Kaakinen, and P. E. Laverty. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Report REC- 
ERC-82-11, October, 1983. 295 p, 34 34 Fig, 15 Tab, 
33 Ref, 9 Append. 


Descriptors: *Pretreatment of water, *Desalina- 
tion, Cation exchange, *Water softening, *Desali- 
nation wastes, Scaling, Reverse osmosis, Calcium 
sulfate, Water treatment, Electrodialysis, Calcium 
sulfate, Yuma Desalting Test Facility, Arizona. 


The main purpose of the High Recovery Program 
was to obtain feasibility design data for cation 
exchange softening to allow a greater fractional 
recovery of desalted product water at the YDP 
(Yuma Desalting Plant). Compared to the original 
YDP design with 70% desalting recovery, addi- 
tional removal of calcium in the desalting feed 
would allow recoveries < 90%. The sole chemical 
regeneration solution for the [IX (ion exchange) 
process during steady-state operation would be the 
sodium-rich reject brine from the desalting equip- 
ment. Pilot plant -—_ a to test this process was 
operated at the (Yuma Desalting Test Fa- 
cility) and consisted of an IX unit and an electro- 
dialyzer to supply reject-brine regenerant for the 
IX experiments. Because the reject-brine contained 
major concentrations of sulfate, gypsum scale oc- 
curred in the resin bed under certain IX operating 
conditions. Scaling occurred especially when the 
water temperatures were 30 C in the summer. 
Scaling did not occur with water temperatures of 
15 C in the winter. Gypsum scale buildup in the 
resin bed could be avoided by regeneration with a 
high upward flow rate causing a fluidized bed. 
Multiple regression analysis of the [X data delin- 
eated the importance of several control variables in 
the IX experiments, including regeneration con- 
centration, flow rate, volume, and temperature. 
Results show that ion exchange high recovery 
pretreatment process is feasible, and that it is tech- 
co om possible to achieve high recovery in the 
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3B. Water Yield Improvement 


EFFECTS OF GEL-FORMING POLYACRYLA- 
MIDES ON MOISTURE STORAGE IN SANDY 


SOILS, 

Liverpool Univ. (England). Dept. of Botany. 

M. S. Johnson. 

Journal of Science, Food and Agriculture, Vel. 35, 
No. 11, p 1196-1200, November, 1984. 2 Fig, 1 
Tab, 8 Ref. 


Descriptors: *Soil water, *Plant growth, *Water 
supply development, *Polyacrylamides, *Sandy 
soil, Soil properties, Plants, Water supply, Soil 
engineering, Soil management, Soil moisture defi- 
ciency. 


Most commercial gel-forming, cross-linked polya- 
crylamide soil conditioners absorb water to many 
times their own weight thus improving the water 
storage properties of porous soils. There is notable 
variation between products in the binding tension 
of absorbed moisture, so changes in field capacity 
are of little diagnostic value for the soil moisture 
available to plants. Cumulative water loss from 
mixtures Of sand and a polyacrylamide with a 
water absorption capability of at least 125 x in hard 
tap water was determined as a function of time. 
Evaporation losses from untreated sand were 
rapid, to the extent that the air-dry residual mois- 
ture level of <1 g/hg was attained after only 4 
days under these experimental conditions. After 4 
days the residual water levels of the 1 g/kg poly- 
mer treated sand and the 2 g/kg polymer treated 
sand were 3.9 g/hg and 13.0 g/hg, respectively, 
illustrating significant improvement in water reten- 
tion brought about by the polymer. The air-dry 
equilibrium point was deferred by more than 3 and 
6 days, respectively, for these two polymer treat- 
ment levels. In the absence of polymer the perma- 
nent wilting percentage (PWP) of the sand was 1.4 
g/hg. This compares with 2.0 g/hg for the 1 g/k 
treatment and an estimated 2.6 g/hg for the 2 g/kg 
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treatment. All the polymers tested increased the 
field capacity of coarse sand by between 171 and 
402%, but the availability to plants of the moisture 
reservoir varied greatly. The divergence between 
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SOUTHWEST DROUGHT RESEARCH PRO- 

GRAM. FINAL REPORT, 

Bureau of Reclamation, Denver, CO. Div. of At- 
ic Resources Research. 


Technical Information 
Springfield, VA 22161. USBR Final 
1983. 104 p, 9 Fig, 14 Tab, 21 

ppend. 


*Weather 


how the Southwest States can best use cloud 
seeding technology to mitigate droughts. Institu- 
i studies examined issues of authorization for 
seeding, organization for decision makin 

ion, and ing for cloud seed- 

i incl climatology of 
i weather modifi 


OKLAHOMA’S REACH TO THE CLOUDS, 
Oklahoma Water Resources Board, 


City. 

- E. Mathis, J. W. Schuelein, H. L. Springer, and 
A. 

Available from the National Technical Information 
VA 22161. Final Report, Feb- 

p. 78 Fig, 6 Tab, 36 Ref, 3 


Service, 
ruary, 1983, 
Append. Contract/Grant No. 0-07-81-V0144. 


i *Moisture es, *Drou 
*Cloud seeding, *Precipitation, *En ef. 
fects, Social impact, Economic impact, at Watek re- 
sources development, *Oklahoma. 


The report summarizes the results of the coopera- 

tive research effort between the Bureau of Recla- 

mation and the State of Oklahoma (Oklahoma 

Water Resources Boerd) in the development of the 

scientific and institutional background studies for 
modification 


4 
pe hed ge agp 
of cloud seeding, environmental and social effects 
of weather modification 


reports 
Survey and Aeromet, Inc., subcon- 


tracted under the Oklahoma Southwest Drought 
Research 


Program contract. 
W85-04208 


OF 
CLOUD SEEL SEEDING. TO ENHANCE M IOUNTAIN 
SNOWPACK IN COLORADO DURING DRY, 


AND WET WINTERS, 
Colorado t. of Frogan. Resources, Denver. 


echnical Information 
Service, fed, VA 22161. January, 1983. 51 
p, 12 tes 8 34 _ 3 Append. Contract/ 
Grant No. 1 07-81:Vo22 


Descriptors: *Cloud seeding, *Weather modifica- 
tion, *Artificial a ipitation, *Snowpack, *Snow 
management, ‘ater yield improvement, Snow 
cover, Colorado River Basin, Snow, Precipitation, 
Snow accumulation, Water supply development, 
Colorado. 


This study compares the potential of cloud seeding 
to enhance mountain snowpack in Colorado during 
dry, normal and wet winters. Seedable storms are 
identified from 13 winters of interpolated rawin- 
sonde observations. While a few more seedable 
ct meg th dilerees not Sint atc 
winters, this difference is not significant statisti 

ly; neither is the difference in percentage increases 
in the moisture content of snow expected from 
seeding all eligible storms. Past use of seeding in 
Colorado for drought relief is discussed. 
theory of winter coacne> Bare field experiments in 


me in fn Colorado’ 's snowpack 
are discussed briefly in the Appendices. 
W85-042 11 


PROJECT SKYWATER, 1982-83 SCPP DATA 

INVENTORY, SIERRA COOPERATIVE PILOT 

PROJECT. 

Bureau of Reclamation, Denver, CO. Div. of At- 

mospheric Resources Research. 

Poem from the National Technical Information 
—— VA 22161. October, 1983. 205 

p, 45 Fig, 34 Tab, 3 Append. 


Descriptors: *Weather modification, *Cloud seed- 
ing, *Cloud physics, *Meteorological data collec- 
tions, Rain gages, try of precipitation, 
Snow density profile, Sierra Cooperative Pilot 
Project, Ice crystal data, Cloud physics aircraft, 
Sierra Nevada, California. 


This — contains an inventory of all data col- 
lected October 15, 1982 through April 1983 
in association with the SCPP (Sierra Cooperative 
Pilot Project), a weather modification research 
project in winter orographic cloud seeding. It is 
subdivided into an introduction plus 15 sections 
and A, B, and C: 1) Foresting, 2) 
Evaluation Data Matrix, 3) Radar, 4) Satellite, 5) 
Aircraft, 6) Rawinsondes, 7) Surface Meteorologi- 
cal Observations, 8) Precipitation Gage Network, 
9) Ground-Based Microph' Observations, 10) 
Ice Detection System, th) Radiometer, 12) Coop- 
erative and woe emcee Seeding Activities, 13) 
Snow Chemistry Measurements, 14) Water Quality 
Measurements, 15) National Weather Service, Fed- 
eral Aviation Administration, and National Climat- 
ic Center Products, and (app. A) SCPP Operations 
for 1983, (app. B) Sierra PROBE (portable remote 
observations of the environment) data availability, 
and (app. C) 1982-83 SCPP Liquid Water Meas- 
urement Summary from N2UW. Most of the sec- 
tions are subdivided into three main components: 
1) a general description of equipment, modes of 
Operation, and types of data aie for analyses 
(ooth visual products and computer files); 2) sam- 
ples of primary visual products; and 3) tables of 
data inventories which list start and stop times, 
locations, and other pertinent information related 
to data sampling. 
W85-04212 


—- PHYSICS STUDIES IN THE SCPP, 
1 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 


B. Martner, J. D. Marwitz, A. Rodi, and W. Sand. 


Annual Interim Progress Report, October, 1983. p 
134, 158 Fig, 3 Tab, 11 Ret? 2 Append. Contract? 
Grant No. 2-07-81-V0256. 


Descriptors: *Weather modification, *Cloud phys- 
ics, *Cloud seeding, Orographic airflow, Clouds, 
Chemistry of precipitation, Sierra Cooperative 
Pilot Project, Sierra Nevada, California. 


These articles by University of Wyoming investi- 
gators represent some of the scientific contribu- 
tions to Sierra Cooperative Pilot Project. The 
first article presents a summary of the aircraft and 
radar derived seeding responses of SCPP-2 (stable 
orographic) t clouds to seeding by dry ice and 
silver iodide. "Phe second article describes the ob- 
served thermodynamic and kinematic structure of 
two stable orographic storms as documented from 
aircraft and single Doppler data. The third article 
describes the = ipitation processes in the two 
stable orographic storms. The theoretical and ob- 
served precipitation processes are compared. The 
remaining articles are reprints of the conference 
and referred articles on SCPP results by UW per- 
sonnel. 

W85-04214 


SEEDING EFFECTS IN NON-CONVECTIVE 
CLOUDS OF THE SCPP, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

B. E. Martner. 

In: Cloud Physics Studies in the SCPP, 1982-1983, 
p 1-26, October, 1983. 16 Fig, 1 Tab, 9 Ref. Con- 
tract/Grant No. 2-07-81-V0256. 


Descriptors: *Weather modification, *Cloud phys- 

ics, *Cloud seeding, Clouds, Chemistry of precipi- 
pe Bing Sierra Cooperative Pilot Project, Sierra 
Nevada, California. 


The Sierra Cooperative Pilot Project (SCPP) is a 
winter cloud seeding research program sponsored 
by the Bureau of Reclamation. Field studies of 
clouds over the American River Basin east of 
Sacramento were initiated in 1976 by the SCPP. 
After extensive physical studies and calibration 
seeding trails, convective clouds (C1, C2 and NE 
precipitation echo types (PET)), have been select- 
ed as the subjects for a fully randomized explorato- 

ry seeding experiment. This experiment known as 
SCPP-1, began in 1983. Studies involving non- 
convective cloud types, orographic and area wide 
storms (0 and AW PET), are known as SCPP-2. 
Typical liquid water contents in SCPP-2 clouds 
are about 0.05-0.10 g/cu m and typical natural 
concentrations of ice crystals are about 30/1. Thus, 
the seedability of these clouds appears to be poor. 
Airborne calibration seeding tests in SCPP-2 
clouds have been conducted in 1979, 1980, 1982 
and 1983. This article reviews the evidence for 
seeding effects in these SCPP-2 calibration seeding 


tests. 
W85-04215 


WINTERTIME OROGRAPHIC STORMS OVER 
THE SIERRA, PART II, THE PRECIPITATION 
PROCESS, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

J. Marwitz. 

In: Cloud Physics Studies in the SCPP, 1982-1983, 
p 68-94, October, 1983. 6 Fig, 2 Tab, 11 Ref. 
Contract/Grant No. 2-07-81-V0256. 


Descriptors: *Hydrometeors, *Storms, *Orogra- 
phic precipitation, *Moisture density, Precipita- 
tion, Ice, Snow, Rain, Sierra Nevada, California. 


This paper describes two aspects of the precipita- 
tion process observed in orographic storms, over 
the Sierra. Described first are the observed hydro- 
meteor characteristics. Below the melting level the 
droplet spectra contained concentrations of 100 to 
200/cu cm and mean droplet diameters less than 10 
micrometers. Above the melting level in the ice 
cloud, the concentrations were less than 100/cu 
cm and the mean droplet diameter typically ex- 
ceeded 20 micrometers. The condensation of ice 
= consistently indicated a peak of 30 to 200/ 

ear the -5 C level. Since many of the particles 





near the -5 C level were needles and the concentra- 
tion exceeded the expected ice nuclei concentra- 
tion by several orders of magnitude, the peak ice 
le concentration was likely a result of a Hal- 
lett-Mossop type secondary ice production 
a mechanism, The phrase b ype we gpm 
ICP’ is used because neither oO wwe 1 no 
pial cloud droplets were observed. Descri 
ha this paper, are the calculations of the precipita- 


tion process. 
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3D. Conservation In Domestic and 
Municipal Use 


LEAKAGE INVESTIGATIONS IN HOUNS- 

LOW 

Thames Water Authority (England). Northern 
iV. 

P. F, Borrows, and M. J. Broomfield. 

Journal of the Institution of Water Engi 

Scientists, Vol. 38, No. 5, p 424-4 

1984. 5 Fig, 4 Tab, 8 Ref. 


eers and 
, October, 


Descriptors: *Water distribution, *Leakage, *Eng- 
land, *Hounslow, Monitoring, Economic aspects. 


Water lost from distribution systems can represent 
a significant financial loss. The extent to which 
losses occur is often uncertain, reflecting the diffi- 
culties associated with accurate flow measurement. 
A detailed study was made of active leakage con- 
trol in the Hounslow area of West London. The 
study confirmed that active leak detection pro- 
grams can be cost effective. Where attention to this 
aspect of maintenance of the distribution system, or 
to maintenance generally, has diminished, the early 
stages of introducing such a program will entail a 
net cost. However, continuing committment will 
yield important benefits in the long term. Changes 
to the ways manpower is used can achieve im- 
roved productivity and provide a more satisfying 
job for those involved. The results of the study 
were sufficiently encouraging for the Thames 
Water Authority to embark on a region wide pro- 
gram to improve leakage control and thereby gen- 
erate significant revenue savings. By concentrating 
on reducing leakage to levels giving a net benefit 
other advantages were also noted. These are asso- 
ciated with improved knowledge of, and control 
over, the distribution system. These should also 
lead to a cheaper and more reliable service to 
customers. er-IVI) 
W85-03884 


HYDROGEOLOGY OF THE VERNA WELL- 
FIELD AREA AND MANAGEMENT ALTER- 
NATIVES FOR IMPROVING YIELD AND 
bp et OF WATER, SARASOTA COUNTY, 


FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W85-03904 


RATIONAL hyp USE - GAUGE FOR 
AND EFFEC- 


FEKTIVITATSZUWACHS IN DER WASSER- 
WIRTSCHAFT), 


Ministerium fuer Umweltschutz und Wasserwirts- 
-R.). 


Wasserwirtschaft-Wassertechnik, Vol. 33, No. 11, 
p 363-364, November, 1984. 


Descriptors: *Water management, *Water use effi- 
ciency, *Germany (Democratic Republic), Water 
demand, Industrial water, Domestic water. 


The results of rational water use in the German 
Democratic Republic are described together with 
goals for the continuation of this policy. Regional 
seminars held in 1983 showed that significant 
achievements had been realized in 1982 compared 
with 1980: industrial absolute water demand has 
decreased by 3.6% and total absolute water 
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Conservation In Agriculture—Group 3F 


demand had risen by only 0.4% (but the goal of 
= —. water demand by 10% was not 
ealizedy, use of drinking water for industrial 
purposes decreased by 6.7 million cu m/yr, 4.1 
cu m/yr more water for public 
consumption was contributed by industrial plants, 
and wastewater was reduced by 1.2 million popula- 
tion equivalents (PE). Goals to be achieved by 
1985 include reducing industrial specific water 
demand by a further 17% over the 1980 level, 
absolute water demand by at least 2%, and 
wastewater pollution of natural waters ay 3.8 mil- 
lion PE. These goals will be realized through rapid 
practical application of scientific and technological 
developments, rapid utilization of currently unused 
capacity in water facilities, scien ly based 
complex management of available water by uni- 
form balancing methods and the government con- 
cept for water- ement dev it, preven- 
tive maintenance of hardware to avoid water 
losses, introduction of modern methods of planning 
and ment, and continuing automation to 
stabilize information and control ce i In 
future, water demand and use will be 
using concrete norms defined by ong The protec 
tion of water resources will be achieved en 
multiple use of water and guaranteeing the se! 
purification capacity of natural waters. 
tion between water authorities and the agric tural 
and mining communities is necessary to overcome 
conflicts of interest within catchment areas. (Gish- 


IVI) 
W85-04322 
3E. Conservation In Industry 


PROBLEMS IN ESTIMATING SELF-SUP- 


PLE, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W85-03957 


CREATION OF CLOSED WATER MANAGE- 
MENT SYSTEMS AT INDUSTRIAL ENTER- 


PRISES, 
For primary bibliographic entry see Field 5D. 
W85-04141 


RATIONAL WATER USE - GAUGE FOR 
AND EFFEC- 


FEKTIVITATSZUWACHS IN DER WASSER- 
WIRTSCHAFT), 


.J 
Ministerium fuer Umweltschutz und Wasserwirts- 
chaft, Berlin (German D.R.). 
For primary bibliographic entry see Field 3D. 
W85-04322 


3F. Conservation In Agriculture 


INFILTRATION 
TION SOURCE, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2G. 
W85-03816 


FROM TRICKLE IRRIGA- 


ECONOMIC CONSIDERATIONS OF DEFICIT 
IRRIGATION, 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

G. H. Hargreaves, and Z. A. Samani. 

Journal of ay ig and Drainage Engineering, 
Vol. 110, No. 4, p 343-358, Depeniben 1984. 10 
Fig, 23 Ref. 


Descriptors: *Deficit irrigation, *Irrigation, *Eco- 
nomic aspects, *Crop yield, Productivity, Evapo- 
transpiration, Mathematical models, Rainfall distri- 
bution. 


The most important factors relating to crop yield 
are water, fertility, and available energy as meas- 
ured by the evaporative potential. The upper limit 


on production for well La me vari- 
eties of several crops has apd hgh Yeding var 


2 theomr enption of Clee A pan Srepeestig aie 
pan located in a large irrigated area. Mathematical 
yield models were deve relating crop evapo- 

and total water available to” to relative 
yields. Data pA to irrigation amounts, rainfall, 
type of irrigation, i. Rayner tad 4 
water, total crop production expenditures, and the 


considerations in evaluating profit include w 
yr or water are limiting resources, the 
roduction based on yield and price, the 
pe. ution of rainfall to the crop water supply, 
por pn of —— water and its a ip to 
total crop uction costs. A minimum data ‘Set 
pects. 2 ar for evaluating crop water require- 
ments consists of rainfall and maximum and mini- 
mum temperatures. When water is cheap, rainfall is 
scarce, and yields and prices -_ pt a -s 
farmer should usually irrigate ot hgh vicidin 
the maximum um possible yield. U tse of ph yielding 
varieties produced under conditions of adequate 
fertility cenificently reduces the oo a that 
deficit irrigation can produce maximum net bene- 


( 
W85-03817 


IORMALIZED GRAPHS OF BORDER-IRRI- 
GATION PERFORMANCE, 
T. Strelkoff, and M. R. Shatanawi. 
Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 4, p 359-374, December, 1984. 12 
Fig, 12 Ref, 1 Append. USDA Agricultural Re- 
search Service contract 53-9AHZ-1-1685. 


Descriptors: *Mathematical models, *Border irri- 
gation, *Irrigation practices, Infiltration, Runoff, 
Graphical methods. 


Good irrigation management requires the ability to 
fii the outcome of any given combination of 
ield and management parameters--soil infiltration 
border length, slope and roughness, 
cok ballets tae and: Meal Gaeta Ge eneerot 
simple border irrigation. While accurate mathemat- 
ical models of the border-irrigation process have 
heh available ine some time, their ee 
-speed digital computing equipment. To elimi 
nate the need for such prom fe numerical solu- 
tions every time a given combination is to be 
tested, a set of generalized ultimate-outcome solu- 
tions have been generated and the results ——— 
in a series of dimensionless normalized grap! 
These allow determination, with a pocket = 
tor, of the ultimate distribution of infiltrated water 
in the field after recession is complete and of the 
total volume of runoff, which result from any 
given set of field and management parameters. A 
numerical example illustrating the procedure is in- 
cluded. (Author’s abstract) 
W85-03818 


MODELING EFFECT OF DEPTH ON 
FURROW INFILTRATION, 

T. Strelkoff, and F. Souza. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 4, p 375-387, December, 1984. 17 
Fig, 2 Tab, 7 Ref. NIH grant FR-0009. 


Descriptors: *Furrow irrigation, *Irrigation, *Infil- 
— *Mathematical models, Border irrigation, 
‘etted perimeter, Model studies, Soil water. 


In contrast to borders, water depth in furrows has 
primary influence on infiltration. If flow depth 
remains relatively constant everywhere and infil- 
tration parameters are measured at that depth, 
volume infiltrated per unit length computed in a 
mathematical model of furrow flow depends only 
on the time of stream arrival. But, a significant 
depth gradient results in error unless the variable 
depth is ge are into the infiltration computa- 
tion. Six ferent schemes are co! The 
most complicated assumes that infiltration into 
every element of wetted perimeter at a section 
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pet lhe sa! ge emmy erg cooling 9 
Less complex schemes assume that volume infil- 
on time 


tive volume infiltrated with time lead to the tenta- 
tive conclusion that use of current local wetted 
is the most satisfactory approach. (Au- 


thor’s 
W85-03819 


MANAGEMENT CONTOURS FOR BORDER 
IRRIGATION, 
Jordan Univ., Amman. Dept. of Hydrology and 


Shatanawi, and T. Strelkoff. 
pe of Irrigation and e Engineering, 
Vol. 110, No. 4, p 393-399, December, 1984. 1 Fig, 
11 Ref. USDA ultural Research "Service con- 
tract 53-9AHZ-1-1685. 


: *Irrigation operations, *Border i 
ee ey eee Sloping borders Tar 
losses, Inflow rate. 


ton 


Analysis of border irrigation is now feasible and 
accurate, but the corresponding synthesis, design 
of appropriate inflow rates and cutoff times for a 
given border are currently not so well-established. 
Apart from some rough empirical guidelines, no 
—— procedure yet been developed for 
selection in sloping borders. A management- 
ee ee ee 
ended) borders. This is a plot of average low- 
quarter infiltration depth resulting from any combi- 
nation of inflow rate and cui time in a border 
with & a ee characteristics and of given 


ee ee oe 
aan Bang free en that the field 


receives sufficient water everywhere, only those 
in which the requirement just equals the 
average low-quarter depth are considered in the 
design. The chart is thus a plot of requirement 
contours on axes of inflow rate and cutoff time. 
Superimposed on the plots are values of water- 
application efficiency to assist in determining the 
optimum combination of required depth, inflow 
rate, and cutoff time. The chart needs to be pre- 
pared only once for the management of a given 
border strip at given moisture conditions. Informa- 
tion from the chart coupled with crop water re- 
quirements, labor costs, and availability of water 
can lead to optimal management of a given border- 
irrigation system. (Collier-IVI) 
W85-03821 


CHANNEL DESIGN AND FLOW OPERATION 
WITHOUT CHOKE, 
National Univ. of Singapore. Dept. of Civil Engi- 


neering. 
For bib hic entry see Field 8B. 
W85-03822 ome 


EFFECT OF IRRIGATION ON WARM SEASON 
PRECIPITATION IN THE SOUTHERN GREAT 


PLAINS, 
National Weather Service, Washington, DC. Cli- 
mate Analysis Center. 


For primary biblio hic en see Field 6G. 
W85-03844 “ ne 


eens OF MONTEREY PINE 


a Canberra (Australia). Div of Forest 
bibliographic en see Field 5D. 
For pie ox 


HYDROGEOLOGY OF PARTS OF THE CEN- 


CTs, RASKA, 
— Survey, Lincoln, NE. Water Resources 
iv. 


For primary bibliographic entry see Field 2F. 
W85-03905 


POSSIBILITY OF STABILIZING NONRE- 
TURNABLE WATER CONSUMPTION IN THE 
AND AZOV SEAS 


Water Resources, Vol. 10, No. 6, p 563-568, No- 
vember-December, 1983. 2 Tab, 7 Ref. Translated 
from Vodnye Resursy, No. 6, p 90-96, November- 
December, 1983. 


Descriptors: *Water use, *Consumptive use, *Irri- 
gation, *Caspian Sea, *Azov Sea, *USSR, Basins, 
Forecasting, Prediction, River basins, Water con- 
servation. 


Nonreturnable water consumption is of test 
interest when examining the problem of water 
supply to a particular region. Meeting the require- 
ments of water users for many river basins necessi- 
tates the demands of consumers for water. 
Between 1900 and 1970, nonreturnable water con- 
sumption in the entire world increased from 270 to 
1600 cu km/year and will reach 3000 cu km/year 
by the end of this century. While river runoff, at 
42,000 cu km/yr, suggests there is still plenty of 
water around, much of this runoff occurs in areas 
where there is but negligible consumption. In 
trying to forecast beyond end of this century, 
emphasis is placed on the amount of water used for 
irrigation agriculture, since its proportion in the 
increase of water consumption amounts from 70% 
im the European part of the USSR to 80-90% in 
Central Asia. A forecast of the development of 
irrigation agriculture includes two main problems: 
— of the areas of irrigated lands in the 
untry and its regions with respect to future 
levels and forecast of water consumption 
per 1 ha. Possible solutions to these problems are 
considered. To proceed from irrigated areas to the 
future water consumption of irrigation agriculture, 
a forecast of numerous factors is needed: the com- 
position of the crops irrigation techniques, and the 
efficiency of irrigation systems. New, more eco- 
ues which require the use 
the same job are de- 
scribed. In the first quarter of the next century, 
stabilization of water consumption appears to be 
possible. (Baker-IVI) 
W85-04147 


OPTIMAL INTRASEASONAL IRRIGATION 
WATER DISTRIBUTION, 

Demokritos Univ. of Thrace, Xanthi (Greece). 
Dept. of Civil Engineering. 

G. Tsakiris, and E. Kiountouzis. 

Advances in Water Resources, Vol. 7, No. 2, p 89- 
92, June, 1984. 2 Fig, 3 Tab, 7 Ref. 


Descriptors: *Irrigation requirements, *Optimiza- 
tion, *Water distribution, Crop yield, Dynamic 
programming, Model studies, Root zone, Irrigation 
water, Rotational distribution. 


A dynamic programming model was developed to 
optimize the intraseasonal distribution of irrigation 
eS ee ee eee 
ronment under the constraints of limited total 
water volume available for irrigation and rotation- 
al distribution of water which is based on constant 
irrigation interval and variable —— depth. 
The system underlying the model is characterized 
by two discrete state variables: the available soil- 
water in the root zone and the net quantity of 
water to be transferred to the root zone of the 
crop. Te ee ee ee 
other are used in response to irrigation decisions. 
the ended a ale eon ae 
if the method is used. Using the proposed method, 

policy yield-water curves may be pro- 
duced to substitute for the single valued yield 
functions in the economic analysis of irrigation 
projects. A similar approach taking into account 
the stochastic nature of irrigation water needs can 
offer more detailed information on how to use the 
limited available water. (Moore-IVI) 
W85-04166 


WATER, SALINITY, AND NITRATE RELA- 
TIONS OF A CITRUS WATERSHED UNDER 
DRIP, FURROW, AND SPRINKLER IRRIGA- 


and E. Shade. 
Pp 306-313, October, 
1984. 3 Fig, 6 Tab, 7 Ref. University of Calif 


fornia, 
a Center project UCAL-WRC-W- 


yee ww irrigation, “Sprinkler tt, *Drip irriga- 


*Citrus tocaate, Uda, er Water use 
efficiency, Orchards, Leachi 


This 2-year investigation determined the relation- 
ships among different irrigation systems, water use, 
Shasoue loses, ded oat canis OF a 200 tm conree 
watershed in southern Sieetpnumatecesaneat 
1.1-dS/m water. ee ee 

with salts accumulating di ccs tn pdeaey lier irriga- 
Hon season (May to October) and leching a 
the winter season. Orchards 

furrow irrigation received 33 and 35% more water, 
ey than orchards under drip intigation. 


sample anal: Darga that gamers 
= = A cages best leaching of soluble 
losses from the watershed rao 


pen Hae yearly losses averaging 80.2 kg 
NO3-N per 4 — 
ment was changed from 


ier 


increased 
t. (Author’s abstract) 
W85.04346 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


MARSH PLANT ESTABLISHMENT ON 

NEWLY FLOODED SALT FLATS, 

a State Univ., Logan. Dept. of Fisheries and 
fe. 

J. A. Kadelec, and L. M. Smith. 

Wildlife Society Bulletin, Vol. 12, No. 4, p 388- 

394, 1984. 1 Fig, 4 Tab, 9 Ref. 


Descriptors: *Marsh management, ‘Salt flats, 
ee mn Wikio one Na- 
ife Refuge, ildlife manage- 

— Vegetation establishment, Irrigation sched- 
g- 


in aiid tad soumisid roghodl Sts araitio 208 Dae 
semiarid regions for aquatic and marsh 
birds is flood-i . The early stages of marsh 
plant establishment after initiation of a flood-i aria 
tion scheme were studied in the Bear River 
tional Wildlife Refuge in Utah. The development 
program resulted in flooded areas in the storage 
reservoir, ditches, ridges, and undisturbed level 
areas between ditches. Continuous flooding d 
the growing season rapidly reduced oe a high 
rate of flushing was not : 
flooding reduced salinity slightly, ee ag x to un- 
flooded ridge sites. Managers can take advantage 
of this to favor more salt tolerant species and 
discourage less tolerant species. Seed-bank tests 
correctly indicated few seeds of emergents in areas 
not previously occupied by emergents. Managers 
to establish emergent vegetation might 
profitably test for the presence of seeds of emer- 
gents, and if few or none are found, adjust manage- 
ment techniques to insure a source of seed of 
desired species. Species having wind disseminated 
seed are likely to be early ironed. Waterborne 
ee teens thaaiat ae teak ee 
source. Marsh ers can control, at least in 
part, the emergent vegetation established in flood- 
irrigated areas by managing irrigation schedules to 


Intermittent 





Ceres sence ene Sraeine Guieet wee 
and by careful attention to seed sources. 
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DESIGN AND DEVELOPMENT OF THE 
STORAGE AND 


D AMENITY - 
bey OF THE ROTHER VALLEY COUNTRY 


‘ARK, 
Yorkshire Water Authority 
J. A. Carter, P. J. Crecneh P HE Moore, and J. 
P. hei ne = 

Journal of Institution of Water agente 
Scientists, Vol. 38, No. 3, p 403-423, October, 
1984. 4 Fig, 1 Append. 


*Flood storage, *Rother Valley 


An area of the Rother Valley some 10 km south 
east of Sheffield on the border between South 
Yorkshire and Derbyshire has recently been open- 
cast mined for the extraction of coal. The site was 


1975 and 1981 and the restoration works were 
completed in 1983. The restored area was 

to fulfil two important main functions: to maintain 
existing flood storage and food attenuation in the 
river downstream allowing for additional runoff 
from urbanization upstream and to provide a 
public amenity based on a sizeable lake. Specific 
problems discussed include flood control, tempo- 
rary river diversion, lake and reservoirs, opencast 
pve operations, hydraulic structures, environ- 
mental, recreational pa amenity aspects. (Baker- 


W85-03883 


TIME OF TRAVEL AND DISPERSION STUDY 
IN THE ANDROSCOGGIN RIVER BASIN, 


MAINE, 

panos Survey, Augusta, ME. Water Re- 
sources Di 

For po aca bibliographic entry see Field 2E. 
W85-03911 


FLOW-DURATION HYDROGRAPHS FOR SE- 
LECTED STREAMFLO' 


WW STATIONS ON 
SOUTH DAKOTA STREAMS, 
aneee Survey, Huron, SD. Water Resources 


For, primary bibliographic entry see Field 2E. 
W85-03923 


HYDROLOGIC CONDITION OF THE CHICOD 
CREEK BASIN, NORTH CAROLINA, BEFORE 
AND DURING CHANNEL MODIFICATIONS, 
Geological Survey, Raleigh, NC. Water Resources 
iV. 

S. A. Watkins, and C. E. Simmons. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Inv Report 84-4025, 1984. 36 p, 8 Fig, 13 
Tab, 16 Ref. 


Descriptors: *Channel improvement, ‘*Surface- 
groundwater relationships, Groundwater, Nutri- 
ents, Water quality, Pesticides, *Sediment trans- 
port, Surface runoff, Chicod Creek basin, *North 
Carolina, Pitt County. 


Beginning in late 1978, stream channels throughout 
the 60-square-mile Chicod Creek basin underwent 
extensive modification to increase drainage effi- 
ciency and reduce flooding potential. The modifi- 
cations of this Coastal Plain basin, consisting pri- 
marily of channel excavation and clearing channel 
blockages, were completed in December 1981. The 
hydrologic conditon of the basin before and during 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


. Control Of Water On The Surface—Group 4A 


as determined by observed data. 
These data indicate hydrologic changes occurred 
in selected basin characteristics. For example, 
water levels in the surficial aquifer within 250 feet 
dung modicatons a ancy eat hn 25 
2 


sedi- 

flows were several 

lore channel modifica- 

tions. chemical constituent 
concentrations during modifications are as follows: 
calcium, 12 percent; sodium, 18 percent; biocar- 
—_ te, 84 percent, and p! ms ge 9 
 gponce. hanges were not found in ei pesti- 
fusca trations or coliform bacteria counts. 
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DIGITAL MODEL FOR STREAMFLOW ROUT- 
ING BY CONVOLUTION METHO 

Geological Survey, Bay Saint Louis, MS. Water 
Resources Div. 

For primary bibliographic entry see Field 2E. 
W85-03942 


ee ee ee etree 


1 f YEAR, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 


For a bibliographic entry see Field 2E. 
W85-03951 


REGIONAL FLOOD RELATIONS FOR UN- 
REGULATED LAKES IN WEST CENTRAL 
FLORIDA, 

penny Survey, Tallahassee, FL. Water Re- 
sources 

For por bibliographic entry see Field 2E. 
W85-03960 


CONTROL OF NUISANCE AQUATIC PLANTS 
WITH BURLAP 


SCREEN, 
Burgess and — «t Columbus, OH. 
G. B. Jones, and G. D. Cooke. 

Ohio Journal of Science, Vol. 84, No. 5, p 248-251, 
December, 1984. 1 Fig, 1 Tab, 4 Ref. 


Descriptors: *Aquatic weed control, *Reservoir 
operation, *Burlap, *Screens, *Lake Rockwell, 
*Ohio, *Portage County, Sedimentation, Lakes, 
Plant growth. 


Techniques to control aquatic plants in reservoirs 
include substrate disruption, winter water level 
drawdown, harvesting, and herbicides; a very suc- 
cessful technique is & use of sediment screens. 
Ten-ounce burlap - an inexpensive alternative to 
fiberglass screening - was applied as a sediment 
cover in June 1982 to two plots on Lake Rockwell 
(Portage Co., Ohio). The burlap at one of the plots 
was treated with a rot-retarding material, Netset. 
Plant biomass on treated plots was compared to 
adjacent plots. The application of burlap was effec- 
tive for seasonal control of aquatic plant growth 
on a site where material could 


much as 99% during the first month of application 
and progressively declined during the second and 
third months of evaluation. It was less effective at 
a site with highly unconsolidated sediments. A thin 
layer of sediment accumulated on the burlap at one 
site in September; this permitted the growth of 
Najas flexilis, a nuisance aquatic plant common in 
Ohio, on and through the burlap. Burlap would 
have to be applied annually since it rotted during 
the summer even with preservative treatment. 
Treatment with the i. peerveare did not — 
the useful life or effectiveness of burlap; hea 
applications might be more effective. The Baneae 
cost of burlap is about 15-50% of commercial 
screening products. Where annual maintenance is 
required for sediment screens, due to heavy sedi- 
mentation rates, the same degree of weed control 
might be achieved with burlap at a lower cost. 
(Collier-IVI) 
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MARSH ENHANCEMENT BY FRESHWATER 
DIVERSION, 

Espey, Huston and Associates, Inc., Austin, TX. 
For primary bibliographic entry see Field 2L. 
W85-04240 


RESEARCH AGENDA FOR FLOODS TO 
SOLVE POLICY FAILURE, 

Illinois State Water Survey Div., Champaign. 

S. A. Changon, Jr. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 111, No. 1, p 54-64, po bom 1985. 1 
Fig, 12 Ref. NSF grant 'PAGBI- 17027. 


Descriptors: *Research priorities, *Flood control, 
*Flood hazard mitigation, *Policy making, Non- 
structural alternatives, Insurance, Flood plain man- 
agement, Economic aspects, Social pa 479 Politi- 
cal aspects. 


For the first 60 yr of the 20th Century, the U.S. 
poe regarding floods was aimed at flood control. 
the past 15 yr, policy has shifted to a goal of 
flood hazard mitigation. However, flood losses 
continue to rise and the Congress and others have 
raised questions about the causes of policy failure. 
The answer is complicated because flood policy 
involves 4 currently changing issues, including the 
shift from federal to local-state responsibilities; the 
National Flood Insurance Program; the shift to 
nonstructural approaches for flood mitigation; and 
developing for emergency assistance. A 
comprehensive assessment of flood research needs 
reveals that policy must have a view of efficient 
use of flood plains, not just loss reduction. The 
socioeconomic data base is considered inadequate 
for many policy decisions, and our knowledge of 
floods is uneven, with much more known in the 
physical sciences than in the social sciences. Atten- 
tion to interdisciplinary research involving econo- 
mists, sociologists, political scientists, and geo- 
| pears: athe stl pon: Benner Prog 
lood hazard mitigation are to be achieved. (Au- 
thor’s abstract) 
W85-04243 


MODELING THE CALIFORNIA STATE 
WATER PROJECT, 

California State Dept. of Water Resources, Sacra- 
mento. 

I. Chung, and O. Helweg. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 111, No. 1, p 82-97, January, 1985. 9 
Fig, 6 Tab, 11 Ref. 


Descriptors: *Model studies, *California State 
Water Project, *Lake Oroville, *San Luis Reser- 
voir, Simulation, Optimization, Multireservoir net- 
works, Multipurpose reservoirs, Dynamic pro- 
gramming, Reservoir operation. 


Two disadvantages of optimization models in 
water resources planning and management are the 
simplifications often required to construct the 
model and user reluctance to rely on optimization 
models alone. Both of these disadvantages may be 
overcome by combining a simulation model with 
an optimization model. In this study, a popular 
multip , multireservoir system simulation 
model, 3, develo; by the Hydrologic En- 
gineering Center (HE of the Corps of Engineers, 
is combined with a dynamic programming model. 
One problem in using discrete differential dynamic 
programming (DDDP) is determining the initial 
trajectory. In this project, conventional dynamic 
programming was used to estimate the initial tra- 
Jectory, and then a DDDP model was used. Con- 
sequently, the optimization model combines con- 
ventional dynamic programming and discrete dif- 
ferential dynamic programming to solve the com- 
plex problem of operating California State 
Water Project's (SWP) Lake Oroville and San 
Luis Reservoir, given the constraints of the Feder- 
al Central Valley Project (CVP) and delta flow 
requirements. Pr results suggest that 
SWP revenue may be almost doubled by adopting 
the suggested optimal operation. (Author’s ab- 
stract) 
W85-04245 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Contro!l Of Water On The Surface 


OPTIMAL DESIGN OF DETENTION AND 
DRAINAGE CHANNEL 


Regional or at least watershed level evaluation of 
detention facility design, as opposed to on-site de- 
tention, is  ahaide uy ts te 
bose of a given stormwater management 
model for a minimum cost 

i channel system for a water- 


AVAILABILITY OF GROUND WATER FROM 

THE ALLUVIAL AQUIFER ON THE NIS- 

— INDIAN RESERVATION, WASHING- 
IN, 

Geological Survey, Tacoma, WA. Water Re- 


sources Div. 
For pri bibli hic entry see Field 2F. 
woo 


TWO-DIMENSIONAL, STEADY-STATE 
MODEL OF GROUND-WATER FLOW, 
IRNIA, 

| Survey, Denver, CO. Water Resources 

For primary bibli ic entry see Field 2F. 

WESO3EgS OeTaPhic entry 

Se ae AQUIFERS IN THE SUS- 

QUEHANNA RIVER BASIN, NEW YORK, 

———— Survey, Albany, NY. Water Resources 
For primary bibliographic entry see Field 2F. 


GEOHYDROLOGY, AQUEOUS G 
THERMAL REG! 


ee ree: Sine: Diet Shy Water Re- 
Poroek For primary bibliographic entry see Field 2F. 


NUMERICAL SIMULATION OF THE HIGH 
PLAINS REGIONAL AQUIFER, NORTHWEST- 
OKLAHOMA, 


ERN ©) 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 


For primary bibliographic entry see Field 2F. 
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SUBSURFACE STORAGE OF FRESHWATER 
IN SOUTH FLORIDA: EVALUATION OF SUR- 
FACE-WATER DISCHARGE DATA AT SE- 


LECTED SITES, 

Sa Survey, Tallahassee, FL. Water Re- 
sources Di 

W.H H. Sonntag. 

Available from the OFSS, oe Box, 25425, Fed. 
Ctr. Denver, CO 80225. USGS W: ater-Resources 
Investigations Report 34-4008, 1984. 75 p, 62 Fig, 5 
Tab, 20 Ref. 


Descriptors: Discharge, *Duration curves, Fre- 
wency analysis, *Subsurface storage, *Florida, 
Canals, Regulated flow, *Canal discharge, Injec- 


Canal discharge in south Florida may consist of a 
potential source of freshwater for deep-well injec- 
tion. Discharge data for the 1970-81 water years at 
27 canal and river sites were analyzed. Flow was 
analyzed for 30-, 60-, 90-, 120-, and or saps ot 
tive-da: low-mean discharges during the 
of flow to define minimum hi i. 
surface-water discharges at the 27 
sites. Curves show the coy pas and frequency of 
average minimum flows for consecutive-day peri- 
ods during high-flow periods, and duration curves 
and tables show the percentage of time that select- 
ed discharges were ve or exceeded. Canal 
discharge as high as cubic feet per second 
occurred 70 percent of the time during the high- 
flow period at one site (Tamiami Canal Outlets, 
Levee 67A to 40-Mile Bend). At 11 sites, dis- 
charges of 110 to 370 cubic feet per second oc- 
curred 70 percent of the high-flow periods, while 
at 9 sites, discharges of 21 to 100 cubic feet per 
second occurred 70 percent of the time during the 
high-flow i At other sites (those in the 
Biscayne, Plantation Road, Middle River, C-111, 
and Cypress Creek Canals), discharges as low as 
0.1 cubic foot per second occurred 70 percent of 
the time during the high-flow periods. Criteria for 
amounts of surplus freshwater considered adequate 
to support injection systems cannot be established, 
as they would vary greatly with water needs to be 
satisfied and with the efficiency of a icular 
injection system. However, based upon this analy- 
sis of discharge at 27 canal and river sites through- 
out south Florida, it appears that substantial 
amounts of water are available for surface injection 


and . (USGS 
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GEOHYDROLOGIC AND DRILL-HOLE DATA 
FOR TEST WELL USW H-3, NYE COUNTY. 
NEVADA, 

Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2F. 
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GROUND-WATER RESOURCES OF THE 
INDIANA BASIN, RANDOLPH COUNTY, 


Geological Survey, Indianapolis, IN. Water Re- 
sources Di 


For ve at bibliographic entry see Field 2F. 
W85-03902 


GROUND-WATER RESOURCES OF ST. 

JOHNS COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
Di 


For primary bibliographic 

or pri ibli ic entry see Field 2F. 
W83.03903 ty ~ 
HYDROGEOLOGY OF THE VERNA WELL- 
FIELD AREA AND MANAGEMENT ALTER- 
NATIVES FOR IMPROVING YIELD AND 
QUALITY OF WATER, SARASOTA COUNTY, 
FLORIDA, 

pong Survey, Tallahassee, FL. Water Re- 
sources Di 

For For primary bibliographic entry see Field 2F. 


RECONNAISSANCE OF THE WATER RE- 
SOURCES OF THE SHOALWATER BAY 
INDIAN Be ee AND ADJACENT 
AREAS, PACIFIC COUNTY, WASHINGTON, 


1978-79, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W85-03906 


WATER IN SAND AND GRAVEL DEPOSITS IN 
MCHENRY COUNTY, ILLINOIS, 
fae Survey, Urbana, IL. Water Resources 


iv. 
For primary bibliographic entry see Field 2K. 
'W85-03907 


HYDROLOGIC ANALYSIS OF THE HIGH 
PLAINS AQUIFER SYSTEM IN BOX BUTTE 
COUNTY, NEBRASKA, 

Geological Survey, Lincoln, NE. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W85-03915 


GEOHYDROLOGY AND WATER RESOURCES 
OF THE PAPAGO FARMS-GREAT PLAIN 
AREA, ARIZONA, PAPAGO INDIAN RESER- 
VATION ARIZONA, AND THE UPPER RIO 
SONOYTA, SONORA, MEXICO, 

er Survey, Tucson, AZ. Water Resources 


Fos, primary bibliographic entry see Field 2F. 
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DIFFERENCE BETWEEN THE POTENTIOME- 


MARYLAND, 
Geological Survey, Annapolis, MD. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W85-03931 


EVALUATION OF THE POTENTIAL FOR AR- 
TIFICIAL GROUND-WATER RECHARGE IN 
EASTERN SAN JOAQUIN COUNTY, CALI- 
FORNIA--PHASE 2, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W85-03933 


CHANGES ON THE SHALLOW GROUND- 
WATER RESOURCES OF THE YELLOW- 
STONE RIVER VALLEY NEAR BILLINGS, 
MONTANA, AUGUST 1968-1978, 

Geological Survey, Helena, MT. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
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GROUND-WATER RECONNAISSANCE OF 
THE CENTRAL WEBER RIVER AREA, 
MORGAN AND SUMMIT COUNTIES, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W85-03939 


(OMETRIC MAP OF THE GORDO 
IORTHEASTERN MISS) 


Geological Survey, Jackson, MS. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W85-03943 


WATER LEVELS AND WATER-LEVEL 
CHANGES IN THE PRAIRIE DU CHIEN- 
JORDAN AND MOUNT SIMON-HINCKLEY 
AQUIFERS, TWIN CITIES METROPOLITAN 
AREA, MINNESOTA, 1971-80, 





p megane Survey, St. Paul; MN. 
sources Di 

For Sieery bibliographic entry see Field 2F. 
W85-03946 


Water Re- 


HYDROGEOLOGIC DATA FOR SELECTED 
TEST WELLS DRILLED IN THE FORT UNION 
COAL REGION, EASTERN MONTANA, 

Siecle Survey, Helena, MT. Water Resources 


For primary bibliographic entry see Field 2F. 
W85-03952 


GROUND WATER IN THE FRESNO AREA, 
CALIFORNIA--A PROGRESS REPORT, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W85-03954 


GEOHYDROLOGIC RECONNAISSANCE OF 
DRAINAGE WELLS IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W85-03959 


DECISIONMAKING IN THE 
ADMINISTRATION OF GROUNDWATER 


GESTIONS FOR THE 

Hawaii Univ. at Hilo. Social Sciences Div. 

Z. A. Smith. 

Natural Resources Journal, Vol. 24, No. 3, p 641- 
688, July, 1984. 321 Ref. 


Descriptors: *Groundwater management, *New 
Mexico, *California, *Arizona, Decision making, 
Legal aspects, Planning, Water demand. 


The attitudes of groundwater pumpers toward the 
centralized administration of groundwater rights 
on the state level is examined. The question is 
whether it is centralized administration some 
groundwater pumpers fear or the possibility of 
losing present and possibily future rights to pump 
groundwater. The groundwater law and adminis- 
trative systems in Arizona, California and New 
Mexico are reviewed in an attempt to answer this 
question. Specifics addressed concerning Arizona 
groundwater law include creation of the 1980 
groundwater management act, major provisions, 
administration, active management areas (AMA) 
goals and plans, scope of the act, rights within 
AMA’s, irrigation grandfather rights, irrigation 
water available, well regulations, municipal and 
private water company pumping in an AMA, per- 
mits, mine dewatering permits, mineral extraction 
and processing permit, general industrial use per- 
mits, poor quality permits, temporary permits for 
generation of electricity, temporary dewatering 
permits, drainage permits, and enforcement and 
appeal provisions. California groundwater law is 
considered with emphasis on correlative rights 
doctrine, non-overlying use, prescription, physical 
solutions, mutual prescription after San Fernando, 
Pueblo rights, conjunctive use, statutory provisions 
in California groundwater law, Porter-Dolwig, 
Porter-Cologne, and the Recordation Act. New 
Mexico groundwater law is viewed in light of the 
permit procedure, minor apropriations, loss of 
right, artesian wells, mine dewatering, groundwat- 
er mining, relationship between ground and surface 
water rights, Pueblo water rights, and interest 
group leaders’ attitudes. (Baker-IVI) 
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INTERCONNECTED GROUNDWATER SYS- 
TEMS SIMULATION (IGROSS) - DESCRIP- 
TION OF THE SYSTEM AND A CASE HISTO- 
RY APPLICATION, 

Aquater S.p.A., San Lorenzo in Campo (Italy). 
For primary bibliographic entry see Field 2F. 
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WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


ECOTOXICOLOGICAL MODEL FOR ENERGY 
DEVELOPMENT AND THE SALTON SEA, 


CALIFORNIA, 

California Univ., Los Angeles. Office of Environ- 
mental Science and 

W. Dritschilo, and D. V. Pluym. 

Journal of Environmental Management, Vol. 19, 
No. 1, p 15-30, July, 1984. 7 Fig, 3 Tab, 35 Ref. 
Southern California Edison Company Contract 
No. C0991901. 


Descri tors: *Model studies, *Salton Sea, *Califor- 
pe ergy, *Environmental effects, *Water re- 

urces development, Salinity, Fish population, 
Population dynamics, Ecosystems. 


A case study is presented of how ecological and 
toxicological principles may be combined to pro- 
vide a predictive model of the effect of ener, 
development on the Salton Sea ecosystem. 
— was to analyze the possible changes in 
salinity that energy development could pose 
through a number of dev. it scenarios, and 
Se eee Os ee oe eee 
toxicity with population and ecosystem dynamics 
interactions to predict the relative changes in fish 
numbers for each development scenario at some 
time in the future. Energy development is expected 
to change the water budget of the Salton Sea and 
thereby modify the salinity of the sea. The model- 
ing approach is a useful case study of the develop- 
ment of a predictive preliminary ecological model 
in the absence of substantial em data. Full 
predictive capability will require validation and 
calibration against data currently being collected. 
Even without predictive ability, the model func- 
tions in organizing the necessary data collection. 
IV. 


(Baker- 
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ENVIRONMENTAL IMPACT OF AN OPEN- 
CAST OPERATION IN THE FOREST OF 
DEAN, ENGLAND, 

College of St. Paul and St. Mary, Cheltenham 


(En; gaye . 

M. C. Addis, I. G. Simmons, and P. L. Smart. 
Journal of Environmental Management, Vol. 19, 
No. 1, p 79-95, July, 1984. 9 Fig, 31 Ref. 


Descriptors: *Water quality, *Environmental ef- 
fects, *England, *Forest of Dean, * 
mining, Mining wastes, Coal, Water pollution 
sources. 


An inexpensive method of monitoring the water 
quality and quantity of the discharge from an open- 
cast coal site in the United Kingdom during 1978- 
79 is described. The data are discussed and their 
limitations evaluated. It was possible to attribute 
impacts upon discharge and sediment 
levels directly to opencast activities. The results 
were used to produce simple predictive models 
and to evaluate the effecti of current legisla- 
tion in controlling adverse impacts of opencast 
coal working. The introduction of an Environmen- 
Legultnion fa geen tt — lure is advocated. 

tion for control o ss operations 
at Woorgreens was generally effective, but only as 
a retributive measure. Too many loopholes in in- 
terpretation were discovered in the relevant laws, 
but it was at the local level of implementation and 
consultation that major problems occurred. 


(Baker-IVI) 
W85-03824 





ANALYSIS AND CHARACTERISTICS OF SIM- 
ULATED FLOWS FROM SMALL SURFACE- 
MINED AND UNDISTURBED APPALACHIAN 
WATERSHEDS IN THE TUG FORK BASIN OF 
KENTUCKY, VIRGINIA, AND WEST VIRGIN- 


IA, 
a Survey, Reston, VA. Water Resources 


For primary bibliographic entry see Field 2E. 
W85-03918 


PRECONSTRUCTION SIMULATED 
He gee gy os to oe 
THE Le 


LEVELS AT URBAN CENTERS IN 
Haan. NAVIGATON PROJECT AREA, LO’ 
come Survey, Baton Rouge, LA. Water Re- 

For a bibliographic entry see Field 2F. 
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ATTENUATION OF STORMWATER CON- 

TAMINANTS FROM HIGHWAY RUNOFF 

WITHIN UNSATURATED LIMESTONE, DADE 
COUNTY, FLORIDA, 


Geological | Survey, Tallahassee, FL. Water Re- 
For pri For primary bibliographic entry see Field 5B. 


EARLY BIOTIC RESPONSES TO ADVANCING 
LAKE ACIDIFICATION, 


For pri bibliographic entry see Field 5C. 
W8s-04198 


CHANGES IN THE TEMPORAL BEHAVIOR 
AND SIZE STRUCTURE OF PLANKTON SYS- 
TEMS IN ACID LAKES, 

Environmental and Social Systems Analysts Ltd., 
Vancouver (British Columbia). 

For primary bibliographic entry see Field 5C. 
W85-04199 


AQUATIC MACROPHYTES AND PH AS CON- 
TROLS OF DIVERSITY FOR LITTORAL CLA- 


DOCERANS, 
pre a Univ. at Orono. Dept. of Botany and Plant 


logy. 
For primary bibliographic entry see Field 5C. 
W85-04202 


a AND CHANGES OVER TIME 
IN THE CHYDORID CLADOCERA ASSEM- 

BLAGE OF NEW ENGLAND LAKES, 

Maine Univ. at Orono. Dept. of Botany and Plant 

Pathology. 

For primary bibliographic entry see Field SC. 

W85-04203 


RESPONSES OF FISH COMMUNITIES TO 
ACIDIC WATERS IN ONTARIO, 

Fisheries and Marine Service, Sault Ste. Marie 
(Ontario). Great Lakes Biolimnology Lab. 

For primary bibliographic entry see Field 5C. 
W85-04204 


FISH POPULATION RESPONSES TO EXPERI- 
MENTAL ACIDIFICATION OF A SMALL ON- 
TARIO 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5C. 
'W85-04205 


SPECIES COMPOSITION OF FISH COMMU- 
NITIES IN NORTHERN WISCONSIN LAKES: 
RELATION TO PH, 

Columbia National Fisheries Research Lab., La 
Crosse, WI. Field Research Station 

For primary bibliographic entry see Field 5C. 
W85-04206 


POTENTIAL FOR AQUATIC ECOSYSTEMS 
ACIDIFICATION IN THE SIERRA NEVADA, 
CALIFO 


RNIA, 
California Univ., Berkeley. Lawrence Berkeley 


Lab. 
For primary bibliographic entry see Field SC. 
W85-04207 


STATUS OF HEALTH AND ENVIRONMEN- 
TAL RESEARCH RELATIVE TO COAL GAS- 

IFICATION 1976 TO THE PRESENT. 

Argonne National Lab., IL. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man's Non-Water Activities 


For primary bibliographic entry see Field 5C. 
W85-04227 


PREDICTING HYDROLOGIC EFFECTS OF 
URBANIZATION BY USING SOIL CONSER- 
VATION SERVICE METHODS, 
- H. McCuen, and N. Miller. 

rtation Research Record 922, p 40-46, 
isen Fig, 1 Tab, 15 Ref. 


Descriptors: *Urbanization, *Environmental ef- 
fects, SHydrology, Urban runoff, Storm runoff, 
Hydrographs, Land use. 


Urbanization is a process that affects a number of 
components of the hydrologic cycle. The manner 
in which the Soil Conservation Service (SCS) 
methods can be used to evaluate the hydrologic 
effects of urbanization are evaluated and a compar- 
ison is made of the predicted effects with the 
results of other studies. The TR-55 graphical and 
chart methods are used to predict peak discharge. 
The TR-55 tabular method and the TR-20 comput- 
er package can be used to generate entire storm 
hydrographs. Because the methods are widely used 
for design in urban areas, it is important to under- 
stand exactly how the effects of urbanization 
should be assessed by using the SCS methods. 
Changes in land use affect the flood runoff through 
both the time of concentration and the SCS runoff 
curve number. The effect of urbanization on peak 
discharges indicated by SCS methods is compared 
with the effect indicated by other peak-discharge 
methods. (Baker-IVI) 

W85-04332 


SIMPLE METHODS TO EVALUATE RELA- 
TIVE EFFECTS OF LONGITUDINAL EN- 


CROACHMENTS, 
For primary bibliographic entry see Field 8B. 
W85-04333 


SIMPLE METHODS FOR ESTIMATING 
BACKWATER AND CONSTRICTION SCOUR 
AT BRIDGES AND ABRUPT ENCROACH- 


For primary bibliographic entry see Field 8B. 
W85-04334 


4D. Watershed Protection 


FLUVIAL SEDIMENTATION OF KENTUCKY, 
Geological Survey, Louisville, KY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W85-03897 


CHANNEL CHANGES OF POWDER RIVER 
IETWEEN MOORHEAD AND BROADUS, 
MONTANA, 1939-1978, 


Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 2J. 
W85-03910 


GULLY REHABILITATION - A THREE-STAGE 
PROCESS IN A SODIC SOIL, 

Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. Forestry Sciences Lab. 

B. H. Sr nang and L. F. DeBano. 

Soil Science Society of America Journal, Vol. 48, 
No. 6, p 1416-1422, November/December, 1984. 5 
Fig, 6 Tab, 16 Ref. 


Descriptors: *Gully rehabilitation, *Sodic soils, 

*Colorado, Gully erosion, Sedimentation, Vegeta- 

tion, Sodium, Calcium, Magnesium, Soil chemis- 

ay. Leaching, Gullies, Suspended sediments, Peak 
w. 


The geomorphic, edaphic, and vegetation changes 
occurring in sodic soils were studied during a gully 
rehabilitation project in western Colorado. Soil 
material was collected along transects which tra- 
versed individual gullies in the network. A topo- 
graphic survey was also made of each transect to 


determine areas of erosion and deposition. Along 
each transect samples were collected on exposed 
sodium banks, recent and old gully bank colluvi- 
um, sediment deposi I 

stable gully banks, and stable gully 
sample locations were samples in 1962, 1965, 1967, 
and 1981. The samples collected at the six locations 
were analyzed for pH; soluble calcium, magnesi- 
um, and sodium in a saturated extract; total calci- 
um, magnesium, and sodium; water soluble sodium; 
cation exchange capacity; and soil texture. Ex- 
changeable sodium percentage (ESP) and sodium 
adsorption ratio (SAR) were calculated. The anal- 

ysis of the data showed that gully rehabilitation 
occurred in three stages; nonvegetated sodium 
banks disintegrated; the colluvial material from 
these eroded banks was weathered and leached; 
and, finally when enough sodium had been leached 
from the eroded material, it was stabilized and 
vegetated as older colluvial material at the base of 
high sodium gully banks or as channel alluvium 
deposited behind gully structures. These changes 
led to an overall stabilization of the lies and 
reduced suspended sediment and peak flows. (Au- 
thor’s abstract) 

W85-03967 


USING CLAY MINERALOGY TO INFER 
SOURCES OF SUSPENDED CLAY AND SILT 
IN A WATERSHED: QUANTITATIVE AP- 
PROACH, 

Florida A and M Univ., Tallahassee, FL. Div. of 
Agricultural Science. 

For primary bibliographic entry see Field 2J. 
W85-03969 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


CALCULATOR SMOOTHS COLOR MEASURE- 
MENT PATH, 

Auburn Univ., AL. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 7C. 
W85-03799 


WATER QUALITY INDEX FOR CHAO 

PHRAYA RIVER, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 

Environmental Engineering. 

B. N. Lohani, and G. Todino. 

Journal of Environmental Engineering, Vol. 110, 

rr p 1163-1176, December, 1984. 6 Fig, 5 Tab, 
ef. 


Descriptors: *Water quality control, *Statistical 
analysis, *Chao Phraya River, *Thailand, *Evalua- 
tion, Mathematical studies, Cluster analysis, Factor 


analysis, Multiple regression. 


Statistical approaches to water quality evaluation 
and parameter estimation are investigated. Water 
quality indices for the Chao Phraya River in Thai- 
land are developed using the techniques of cluster 
type analysis, factor analysis, and multiple regres- 
sion. Results of the factor analysis are po used to 
assess the possible reduction in the number of 
variables measured, adequacy of sampling loca- 
tions, and the underlying causes of pollution. With 
the availability of statistical packages factor analy- 
sis provides a quick, simple and analytical method 
of quality evaluation. In conjunction with cluster 
analysis, results of factor analysis per se may be 
used to determine any redundancy in the number 
of variables measured, the adequacy of sampling 
stations, and to pinpoint sources of pollution 
through factor scores. The factor scores may be 
further utilized for developing a composite index 
for water quality assessment. Further, different 
indices representing different underlying processes 
may be calculated. For the Chao Phraya River in 
Thailand, the development of the index may be 
summarized in the following steps: data collection, 
test for normality, missing value estimation, cluster 
analysis, factor analysis, stepwise regression, and 
transformation to normal curve index values. A 


limitation in this type of statistical index is the data- 
specific nature of the index. Thus the formulations 
have to be reviewed from time to time. Evaluation 
of the range of sensitivity and determination of 
levels of acceptance should be investigated follow- 
ing river water quality standards setting. (Baker- 


W85-03807 


SPECIATION OF ARSENIC AND CADIUM 

COMPOUNDS BY PHASE ION- 

PAIR LC WITH SINGLE-WAVELENGTH IN- 

— COUPLED PLASMA DETEC- 

J 

Cincinnati Univ., OH. Dept. of Chemistry. 

w. Nisamaneepong, M. Ibrahim, T. W. Gilbert, 

and J. A. Caruso. 

Journal of Chromatographic Science, Vol. 22, No. 

ip 473-477, November, 1984. 5 Fig, 5 Tab, 23 
ef. 


Descriptors: *Arsenic, *Cadmium, *Pollutant iden- 
tification, *Spectrography, *Liquid chromatogra- 
phy, Inductively coupled plasma detection, Specia- 
tion, Water analysis. 


The usefulness of high pressure liquid a. 
raphy-inductively coupled plasma (HPLC-ICP) 
for the determination of both As and Cd com- 
pounds at the As line of 228.812 nm is demonstrat- 
ed. The successful performance of the HLPC-ICP 
technique poses attractive possibilities for trace 
analysis of metal-containing ies. The HPLC- 
ICP single channel technique allows two elemental 
species to be separated at one detector wavelength 
setting. No spectral overlap is observed by time 
sequencing the analytes. The ionpair method 
allows rapid and selective separation of charged 
moieties. A better understanding of the fundamen- 
tal principles of reversed-phase ionpair chromatog- 
raphy is required to fully explain the separation. 
Further nebulizer modifications should reduce the 
peak broadening and improve the ecm epire In 
addition a hydride generation technique may be 
applied to ev the sensitivity for the As com- 
pounds. (Baker-IV 
W85-03865 


INWASH OF CATCHMENT DIATOMS AS A 
SOURCE OF ERROR IN THE SEDIMENT- 
BASED RECONSTRUCTION OF PH IN AN 
ACID LAKE, 

University Coll., London (England). Dept. of Ge- 
ography. 

R. W. Battarbee, and R. J. Flower. 

Limnology and Oceanography, Vol. 29, No. 6, p 
1325-1329, 1984. 3 Fig, 1 Tab, 17 Ref. 


Descriptors: *Acid lakes, *Diatoms, *Lake sedi- 
ments, Catchments, Soil erosion. 


An increase in lake water pH following the 
ploughing of catchment soils in 1961 before conifer 
plantation is suggested from a diatom anal of 
the recent sediments of an acid lake in Galloway, 
southwest Scotland. The increase is apparently an 
artifact resulting from the erosion and transfer of 
soils containing mainly nonacidobiontic diatoms to 
the sediments and the consequent depression of 
autochthonous acidobiontic taxa in the tage 
diatom counts. Data for diatom accumulation rates 
which indicate no decrease in the accumulation 
rates of the acidobiontic taxa over this i 
support this interpretation. The study indicates that 
in oligotrophic acid lakes with extensive peatlands 
in their catchments, a large portion of the diatoms 
found in the lake sediment may be derived from 
the catchment if the peatlands have been disturbed 
by ploughing. Errors in pH inference of lake water 
are likely to ensue. This study underlines the im- 
portance of calculating diatom concentrations and 
diatom accumulation rates to aid in interpreting 
percentage data. (Baker-IVI) 

W85-03880 


DETERMINATION OF NITRILOTRIACETIC 
ACID IN WATER BY HIGH RESOLUTION 
GAS CHROMATOGRAPHY, 





Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

C. Sc er, and W. Giger. 

Journal of Chromatography, Vol. 312, No. 16, p 
413-421, 1984. 2 Fig, 2 Tab, 22 Ref. 


Descriptors: *Chromatography, *Nitrilotriacetic 
acid, *Water analysis, Wastewater analysis, Pollut- 
ant identification. 


Nitrilotriacetic acid was determined in waters and 
waste-waters by high resolution chromto- 
gral hy of the bat ne acids isolated on an anion- 
e resin. presented method is applicable 
os chaontly loaded waste waters and natural waters. 
The method allowed rapid, precise and reliable 
quantitation of NTA in waters and wastewaters 
down to 0.2 microg/l. Below 2 microg NTA/liter 
it is recommended to carry out duplicate determi- 
nations and frequently to analyze blank samples. 
No interferences could be detected in heavily 
loaded wastewaters. The method is highly suitable 
for routine monitoring programs and investigations 
of dynamic environmental systems such as 
wastewater treatment plants and rivers which re- 
uire the analysis of large numbers of samples. 
er-IVI) 
W85-03887 


RECONNAISSANCE OF THE WATER RE- 
SOURCES OF THE SHOALWATER BAY 
INDIAN RESERVATION AND ADJACENT 
wane PACIFIC COUNTY, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W85-03906 


ATTENUATION OF STORMWATER CON- 
TAMINANTS FROM HIGHWAY RUNOFF 
WITHIN UNSATURATED LIMESTONE, DADE 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W85-03912 


EFFECTS OF STORM-WATER RUNOFF ON 
WATER QUALITY OF THE EDWARDS AQUI- 
FER NEAR AUSTIN, 

— Survey, Austin, TX. Water Resources 


For primary bibliographic entry see Field 5B. 
W85-03914 


GEOCHEMISTRY OF GROUND WATER IN 
THE SACRAMENTO VALLEY, CALIFORNIA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W85-03926 


TRACE METALS IN SAN FRANCISCO BAY, 
CALIFORNIA, NEAR THE PROPOSED SAN 
LUIS DRAIN DISCHARGE SITE: A PRELIMI- 
NARY REPORT, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

S. N. Luoma, P. V. Cascos, and R. Dagovitz. 
Available from the OFSS, USGS, Box, 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water Resources 
Investigatons Report 84-4170, 1984. 35 p, 7 Fig, 6 
Tab, 55 Ref. 


Descriptors: Water quality, *Heavy metals, *Estu- 
aries, Water pollution, Sediment, Mollusks, *Cali- 
fornia, *Trace metals, *San Francisco Bay, San 
Luis Drain, Corbicula, Suisun Bay. 


A 5-month partial study (February to July 1983) 
was completed in Suisun Bay, a shallow embay- 
ment of San Francisco Bay, Calif., to determine 
characteristic heavy metal concentrations present 
in sediments and organisms (Corbicula clams) prior 
to possible discharge of San Luis Drain irrigation 
tile return water. Preliminary results show sedi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


ments are typical of other San Francisco Bay study 
sites, ranging from coarse sands to fine silt-clays. 
The sediments are enriched in manganese and low 
in organic carbon; iron is moderately enriched, 
with acid-extractable iron concentrations of 162- 
3,521 micro-g/g. Sediment concentrations of 
silver, zinc, lead, and cadmium measured between 
April and July are reported. Previous area studies 
have shown increased concentrations during 
autumn and winter, a period not covered in this 
data set. Due to insufficient data, interpretations 
are incomplete. Clam-tissue burdens for silver and 
zine are similar to those found in Corbicula from 
pristine areas. Lead concentrations are typicall 
below the 2-micrograms-per-gram detection iowa. 
Corbicula do show indications of more tissue en- 
richment for cadmium and copper at estuarine 
stations than at riverine stations. 

W85-03927 


RECONNAISSANCE OF THE QUALITY OF 
SURFACE WATER IN THE WEBER RIVER 
BASIN, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2K. 
W85-03930 


QUALITY OF WATER RECOVERED FROM A 
MUNICIPAL EFFLUENT INJECTION WELL 
IN THE FLORIDAN AQUIFER SYSTEM, POM- 
PANO BEACH, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5E. 
W85-03932 


CHEMICAL ANALYSES OF ELUTRIATES, 
NATIVE WATER, AND BOTTOM MATERIAL 
FROM CHETCO, ROGUE, AND COLUMBIA 
RIVERS IN WESTERN OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W85-03947 


ATMOSPHERIC DEPOSITION: SAMPLE 
HANDLING, STORAGE, AND ANALYTICAL 
PROCEDURES FOR CHEMICAL CHARAC- 
TERIZATION OF EVENT-BASED SAMPLES 
IN NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

R. L. Houghton, M. Berger, N. Zander, and S. K. 
Dutchek. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4205, 1983. 71 p, 3 Fig, 13 
Tab, 44 Ref. 


Descriptors: *Acid rain, *Precipitation, *Chemis- 
try of precipitation, *Sample preparation, Water 
sampling, *North Dakota, Precipitation collection. 


The North Dakota ee net- 
work uses HASL-type collectors to sample wet 
and dry deposition on an event basis for analysis of 
8 principal mineral, 3 nutrient, and 15 trace con- 
stituents. Comparison of the compositions of wet 
deposition collected in adjacent collectors sampled 
on weekly and event bases indicates that nonevent 
sampling leads to significant contamination of wet- 
deposition samples with dry deposition. Elevation 
of the collectors 10 feet above ground surface may 
decrease wind-blown soil contamination signifi- 
cantly. This manual presents a summary of the 
research procedures adopted by the North Dakota 
District of the U.S. Geological Survey to investi- 
gate the consequences of increased fossil-fuel com- 
bustion on the quality of atmospheric deposition. 
The manual has been tested by field operatives for 
3 years and shown to be an effective field guide 
and management tool. (USGS) 

W85-03949 


STATISTICAL CONSIDERATIONS IN THE 
EVALUATION OF CHRONIC AQUATIC TOX- 
ICITY STUDIES, 


gga of the Northwest Territories, Yel- 
low! 

T. Capizzi, L. Oppenheimer, H. Mehta, H. Naimie, 
and J. L. Fair. 

Environmental Science and Technology, Vol. 19, 
No. 1, p 35-43, January, 1985. 7 Tab, 23 Ref. 


Descriptors: *Toxicity, *Statistical methods, *No 
observable effects concentration, Survival, Evalua- 
tion, Chronic toxicity. 


Statistical methodological issues for estimating the 
no observable effects concentration (NOEC) in 
chronic aquatic toxicity tests are addressed. The 
proposed approach utilizes a two-stage estimation 
procedure which first examines survival and then 
evaluates sublethal effects on those concentrations 
which do not affect survival. At each stage, a one- 
sided stepwise trend test is employed to test for 
progressiveness of response with increasing con- 
centration. The log rank test is employed for the 
analysis of censored survival and time to matura- 
tion variables. Adjustments are made for the 
period of reproductive potential, and transforma- 
tions are applied to the reproductive variables. 
Theoretical arguments and empirical results from 
four previously described Daphnia magna assays 
show that the proposed procedure should provide 
more meaningful and sensitive NOEC estimates 
than presently used methods. The necessity of pro- 
viding some statement on the sensitivity of the 
study design and estimation procedure to detect 
environmentally important differences is also dis- 
cussed. (Author’s abstract) 

W85-03971 


TRACE DETERMINATION OF INORGANIC 
AND ORGANIC TIN IN WATER BY HYDRIDE 
ATOMIC ABSORPTION SPECTROMETRY 
(DOSAGE DE L’ETAIN MINERAL ET ORGAN- 
IQUE EN TRACES DANS LES EAUX PAR 
SPECTROPHOTOMETRIE —D’ABSORPTION 
ATOMIQUE AVEC GENERATION-DECOMPO- 
SITION D’HYDRURES), 

Pau Univ. (France). Lab. de Chimie me 
R. Pinel, I. G. Gandjar, M. Z. Benabdallah, A 
Astruc, and M. Astruc. 

Analusis, Vol. 12, No. 8, p 404-408, October, 1984. 
6 Fig, 2 Tab, 10 Ref. 


Descriptors: *Tin, *Chemical analysis, *Atomic 
absorption spectrometry, Spectrometry, Metals, 
Sea water, Organotin compounds, Oxidation. 


Determination of total tin in water by atomic ab- 
sorption was optimized with hydride generation- 
decomposition. The detection limit is 1.4 ng 
(IUPAC confidence level 99.86%) or 1 ng (confi- 
dence level 97%). This detection limit is low 
enough to obtain direct tin determinations in sea 
water. The combination of two determinations 
(with and without HNO3-H202 wet oxidation of 
the sample) allows a separate evaluation of ‘heavy’ 
organotin compounds. (Author’s abstract) 
W85-04000 


ALUM SLUDGE: A SAMPLING METHOD FOR 
IN 


IES), 
Laval Univ., Quebec. mg de Genie Chimique. 


J. Turcotte, P. Doddridge, P. Beaulieu, J.-C. Roy, 
and J. E. Cote. 

Analusis, Vol. 12, No. 9, p 448-461, November, 
1984. 4 Fig, 8 Tab, 25 Ref. 


Descriptors: *Radioisotopes, *Chemical analysis, 
*Alum sludge, Cesium radioisotopes, Beryllium ra- 
dioisotopes, Suspended solids, Flocculation. 


The alum coagulation and settling steps used in 
water treatment plants can be the basis of a method 
to concentrate radionuclides. present in very small 
amounts in soft waters. Indeed, the gamma spec- 
trum of a dried alum sludge shows the presence of 
a number of naturally occurring radionuclides, of 
fission and activation products unobservable unless 
a preconcentration step is carried out. The floc 

sampling technique is described. The different 
oul ods developed to relate the amount of floc to 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


J of Environmental Studies, 

Vol. 23, p 121-129, 1984. 1 Fig, 5 Tab, 20 Ref. 
Descriptors: *Bacteria, *Chemical analysis, *Pol- 
identification, *Lago di Piediluco, *Italy, 
Reservoirs, Monitoring, Water quality 


3 . Siccama. 
In: Proceedings of the 1983 Annual Meeting of the 
‘echnical Association of the Pulp and Paper In- 
se My og GA, March, 2-4. p 301-310, 14 Fig, 


Descriptors: 
Spruce trees. 


High elevation spruce-fir forests of the eastern U. 


*Acid Rain, *Forests, Drought, 


bea conuiaaing 2 stress 
and drought stress interact syn- 


THE ENUMERATION 
AND SUBCULTURE OF BACTERIA FROM FO. 
TABLE WATER, 
Environmental Protection 
OH. Drinking Water Research 
D.J. aE and E. E. Geldreich. 


y, Cincinnati, 


Applied and Environmental Microbiology, Vol. 
= 1, p 1-7, January, 1985. 3 Fig, 5 Tab, 13 


*Culture media, Water analysis, R2A medium, 
Water treatment, Incubation, Temperature effects. 


Plate count agar is presently the recommended 
medium for the standard bacterial plate count (35 
C, 48-h incubation) of water and wastewater. 
However, plate count agar does not permit the 
ee Sa ee ae eet 
treated potable water t anpetics. A new medium was 
developed for use in trophic plate count 
analyses and for subculture of bacteria isolated 
from potable water samples. The new medium, 
designated R2A, contains 0.5 g of yeast extract, 0.5 
g of Difco Proteose Peptone no. 3 (Difco Labora- 
tories), 0.5 g of Casamino Acids (Difco), 0.5 g of 
glucose, 0.5 g of soluble stazc, 0.3 g of K2HPO4, 
0.05 g of MgSO4 . 7H20, 0.3 g of sodium pyru- 
vate, and 15 g of agar per liter of laboratory 
quality. Adjust the pH to 7.2 with crystalline 
K2HPO4 or KH2P04 and sterilize at 121 C for 15 
min. Results from parallel studies with spread, 
membrane filter, and pour plate procedures 
showed that R2A medium yielded significantly 
higher bacterial counts than did plate count agar. 
Studies of the effect of incubation temperature 
showed that the magnitude of the count was in- 
versely proportional to the incubation temperature. 
Longer incubation time, up to 14 days, yielded 
_— counts and increased detection of pigment- 
ed bacteria. Maximum bacterial counts were ob- 
tained after incubation at 20 C for 14 days. As a 
tool to monitor heterotrophic bacterial populations 
in water treatment processes and in treated distri- 
bution water, R2A spread or membrane filter 
plates incubated at 28. for 5 to 7 days is recom- 
mended. These conditions provide adequate time 
for pigment development and for growth of slow- 
growing bacteria. For isolation and subculture of 
aquatic bacteria which would not grow on subcul- 
ture to fresh plate count agar, a modified R2A 
medium (essentially double strength) designated 
R3A was found to be very useful. R2A medium 
has also been used to enumerate bacteria associated 
with granular activated carbon and in effluents 
from granular activated carbon water treatment 
filters. (Author’s abstract) 
W85-04255 


COMPARISON OF SELECTIVE MEDIA FOR 
ASSAY OF COLIPHAGES IN SEWAGE EFFLU- 
ENT AND LAKE WATER, 

Florida Univ., Gainesville. Dept. of Food Science 
and Human Nutrition. 

J. E. Kennedy, Jr., G. Bitton, and J. L. Oblinger. 
Applied and Environmental Microbiology, Vol. 
49, No. 1, p 33-36, January, 1985. 3 Tab, 18 Ref. 


Descriptors: *Effluents, *Coliphages, *Water anal- 
ysis, Bacteriophages, Wastewater analysis, Culture 
bee ay Eutrophic lakes. 


Selective media, including EC medium, gram-neg- 
ative broth, nutrient broth (with 0.05% sodium 
deoxycholate), and lactose broth (with 0.05% 
sodium deoxycholate), as well as nonselective nu- 
trient and lactose broths, were compared for the 
enumeration of coliphages by the agar layer 
method from activated-sludge effluent and eutro- 
phic-lake water from a lake receiving treated 
sewage effluent. Samples were plated directly or 
after chloroform treatment with Escherichia coli 
B, E. coli C, or a mixed host of both E. coli B and 
C. With the exception of gram-negative broth, 
direct assays of all samples with the selective 
media generally resulted in significantly higher (P 
< 0.05) recoveries of coliphages than did assays of 
chloroform-treated samples with nutrient broth 
medium regardless of the host used. In addition, 
chloroform pretreatment resulted in decreased re- 
covery of coliphages with each selective medium 
in most analyses. The highest recoveries of coli- 

es from all samples with each host, except 

e water with E. coli C, were obtained by direct 
assay on EC medium. The selectivity of the EC 
and gram-negative media resulted in suppression of 
bacterial interference on direct assay plates compa- 
rable to that observed in nutrient agar medium 
with chloroform-treated samples. The use of cer- 
tain selective media for the direct assay of environ- 
mental materials for coliphage may enhance the 
recovery of coliphages and obviate bacterial de- 
contamination procedures. (Author’s abstract) 
W85-04258 


SURVIVAL AND DETECTION OF BACTER- 
ae SPP., PROSPECTIVE INDICATOR 


CTERIA, 
Trondheim a. hornaige Div. of Hydraulic 
and Sanitary 
L. Fiksdal. 7 J.S. Shalt S° i, S. J. LaCroix, and J. T. 
Stale 
Apphed and Environmental Microbiology, Vol. 
49, No. 1, p 148-150, January, 1985. 3 Tab, 12 Ref. 


Descriptors: ——— Posen *Bacte- 
rial analysis, Escherichia, Streptococcus, Fecal 
coliforms, Fluorescent antibody method, Feces. 


Preliminary experiments were performed to assess 
the use of intestinal Bacteroides spp. as indicators 
of fecal contamination of water. Viable counts of 
Bacteroides fi an anaerobic bacterium, de- 
clined more rapidly than those of Escherichia coli 
and Streptococcus faecalis. However, a fluorescent 
antiserum prepared against B. fragilis successfully 
detected high proportions (18 to > 50%) of B. 
fragilis cells suspended for 8 days in aerobic water 
in dialysis bags at the ambient temperature. These 
percentages were higher than the percent viable 
— of the two indicator bacteria used for 

ro Thus, the fluorescent antiserum test 
for B. fragilis might serve as a useful indicator of 
fecal contamination of water. An advantage of this 
approach over coliform analysis is the rapidity at 
which the test can be performed. (Author’s ab- 


stract) 
W85-04262 


DETECTION OF FALSE-POSITIVES AMONG 
TOTAL AND FECAL COLIFORM COUNTS BY 
og RIAL ANALYSIS OF CORRESPOND- 
Laval Univ., Quebec. Dept. de Mathematiques. 
M. Joncas, S. Michaud, J. P. Carmichael, and M. 
C. Lavoie. 

Applied and Environmental Microbiology, Vol. 
Pa ary 1, p 229-231, January, 1985. 1 Fig, 1 Tab, 
0 Ref. 


Descriptors: *Coliforms, *Fecal coliforms, *Ivory 
Coast, *Factorial analysis, Bacterial analysis, 
Bioindicators, Citrate, Indole, Amygdaline, Inosi- 
tol. 


Application of an analysis of correspondence to 
the biochemical characteristics of total and fecal 
coliforms isolated in the Ivory Coast permitted the 
separation of two small clusters of isolates different 
from the main clusters, which included isolates 
from human and animal feces. The isolates 
grouped in the small clusters were from water 
samples. An analysis of the biochemical character- 
istics which permitted the segregation of the 
‘water-specific’ isolates from the main clusters indi- 
cates that water-specific total coliforms were cit- 
rate positive, indole negative, and amygdaline posi- 
tive. Water-specific fecal coliforms were either 
citrate positive, indole negative, amygdaline posi- 
tive, and inositol negative or indole negative, 
amygdaline positive, and inositol positive. Any iso- 
lates not fitting the above patterns could be consid- 
ered of fecal origin. If this observation is con- 
firmed under temperate climates and for a greater 
number of isolates, these simple tests could be used 
to confirm the fecal origin of coliforms. (Author’s 


abstract) 
W85-04265 


ANALYTICAL FRACTIONATION OF DIS- 
SOLVED ORGANIC MATTER IN WATER 
USING ON-LINE CARBON DETECTION, 
Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 2K. 
W85-04298 


DETERMINATION OF TRIALKYLTIN, DIAL- 
KYLTIN, AND TRIPHENYLTIN COMPOUNDS 
IN ENVIRONMENTAL WATER AND SEDI- 


MENTS, 

Erm-Midwest, Inc., Columbus, OH. 

Y. Hattori, A. Kobayashi, S. Takemoto, K. 
Takami, and Y. Kuge. 





Journal of Chromato; y, Vol. 315, p 341-349, 
1984. 6 Fig, 1 Tab, 13 Ref. 

Descriptors: *Organotin, Mae ara oe 
*Triphenyltin, *Chemical analysis, Extraction, 
Electron capture gas chromatography. 


An anal: rocedure for the determination of 


Itin ( Itin, tripropyltin), henyltin 
oc (dibutyitin tin) pases Br ry 
water and 


was impregnated with hydrochloric 
vated, was used for clean-up of these pri ansan 
pied ot oe ohaeel tae ah oot hydro- 
Foes an ethanol solution of sodium boro- 
a gel aye cre were measured by gas 
electron-capture detection. 


sediment samples. The 
detection limits were 0.4-0.8 micro g/1 in water 
and 0.02-0.04 micro g/g in sediment samples. (Au- 
thor’s abstract! 
W85-04340 


RAPID ASSESSMENT OF EFFLUENT TOXICI- 
TIES USING E. COLI AS A BIOINDICATOR, 
Port Elizabeth Univ. (South Africa). Dept. of Zo- 


ology. 

G. A. Thom; and R. J. W: 
Bulletin of Env Coe 
Toxico! 
3 Tab, 4 


Descriptors: *Pollutant identification, *Bioindica- 
tors, *Escherichia coli, *Effluents, *Toxicity, Bac- 
teria, Metals. 


A method involving an agar-diffusion technique to 
determine the relative toxicities of selected metal- 
Tich effluents is described. A pure culture of Es- 
cherischia coli was used. Effluent pesos were 
assessed using the agar diffusion method for the 
determination of the toxicities of metals. Ten efflu- 


vironmental Contamination and 
hee 43, No. 1, p 75-79, Seay, 1985. 


prolonged — 
taken at different ism ‘can be tested and the 
resulting zone sizes will indicate a relative increase 
or decrease in toxicity. If a quantitative result is 
produced io Boosie he 
lor toxic component o! 
event. The zone nes can then be compared with 
the diffusion curve to give toxicant concentration 
in micro iter. A further application of the 
pected an ge ypoous eg ee og Apache 
effects of combined effluents. The use of 
a ial effluent testing system lends itself to 
rapid routine testing of metal containing effluents. 


W85-04347 


PCB CONGENER ANALYSIS OF WATER AND 


TOGRAPHY, 
New York State Dept. of Health, Albany. Div. of 
Labs. and Research. 

B. Bush, K. W. Simpson, L. Shane, and R. R. 
Koblintz. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 34, No. 1, p 96-105, January, 
1985. 2 Fig, 4 Tab, 8 Ref. 


Descriptors: *Polychlorinated fgg dan *Hudson 
River, *New York, *Caddisflies, Invertebrates, 
Bioindicators, Organic compounds, Bioaccumula- 
tion, Aquatic insects, Water pe sa effects. 


The presence and relative concentration of 74 con- 
geners in water and caddisfly larvae collected from 
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POLLUTION ON THE RIVER RHINE 
HALOGENATED ORGANIC COMPOUNDS; 
AN INVESTIGATION DURING A 


SENDE 


WELLF’, 
Bremen Univ. (Germany, F.R.). Fachbereich 
Chemie/Bio! 
B. Stachel, U. y Eat, and B. 


Zeschmar. 
Science of the Total Environment, Vol. 40, p 103- 
113, 1984. 5 Fig, 6 Tab, 17 Ref. 


ysis, i 
tion, 


"Ti Ceeererry ot naihatak geninite Sia tien Sear. 
eg Es gens alt age 
was compared using 200 Rhine water samples; 400 
samples were collected in August 1982 and be- 
tween 13 ber-1 October 1982, during two 
elle’ surveys. In the extraction 
method (EOX) a non-polar and a polar solvent are 
used, but strongly polar and ionic water poilutants 
are only partly extracted from the water sample. 
The adso method (AOX) seems much more 
luates were mineralized using two 
. The total amount of organohalogen com- 
Righer measured by A ees Cee 
higher than that of the BOX method . Concentra- 
tions found midstream using AOX and one of the 
mineralization methods are six times greater than 
the EOX-values. The combination of the adsorp- 
tion with the mineralization indicates that Rhine 
water contains an average of nearly 250 micro g/l 
organohalogenic compounds, calculated as Cl. As- 
suming that Cl accounts for 20-30% of the weight 
of these pollute may extimats daly Tad 
of organoc! com: of appro: ly 
100 tons at the German/Dutch border. The main 
discharge sources seem to be the paper/cellulose 
industry and chemical industry plants. The portion 
of polar and acid organochlorine compounds in the 
wastewater which is missed by the i 
——. (Collier-IVI) 


5B. Sources Of Pollution 


CONTROLS ON CONTAMINANT MIGRA- 


CHANGES IN THE ORGANIC FRACTION OF 
ae a. TWO DOMESTIC REFUSE 
THE SHERWOO INE, 
NOTTINGHAMSHIRE, 
ne Water Authority, Birmingham (Eng- 
Lowe. 


RC Harris, and 
Cuetladte Tournal pe: Geology, London, England, 
Vol. 17, No. 1, p 57-69, 13 Fig, 3 Tab, 15 Ref. 


Sources Of Pollution—Group 5B 


Descriptors: *Landfills, gern lution, 
*Leachates, *Nottin gland. Organic 
compounds, Waste disposal, yn Ground- 
water, Water pollution sources, Path of pollutants. 


The Sherwood Sandstone formation ou! in 
peso regan ap bg: Severn Trent Water 
uthority’s major aquifer. A detailed study was 
undertaken at two existing waste di sites 
situated on the Sherwood in order that 
field evidence could be used to formulate an objec- 
tive policy toward domestic water disposal on the 
exposed aquifer. The two sites selected were at 
Burntstump and Gorsethorpe. Anaerobic metabo- 
lism in the a polluting leachate with «high organ 
gant pp hin woes a with a or, 

3 ee pounds iden ideatined — ‘The 
pate es co! with a 
theoretical treatment. At both sites leachate has 
percolated from the base of the landfill and is 


within the Gorsethorpe landfill sites and the mech- 
anism of attenuation is postulated to be methano- 
genesis. (Baker-IVI) 

W85-03771 


GROUND-WATER CONTAMINATION DUE 

TO TRANSIENT SOURCES OF POLLUTION, 

Dames and Moore, Golden, CO. 

A. Prakash. 

Journal of Hydraulic Engineering, Vol. 110, No. 

11, p 1642-1658, November, 1984. 4 Fig, 2 Tab, 37 
ef, 2 Append. 


Descriptors: *Path of pollutants, *Groundwater 
— *Groundwater flow, Spatial distribution, 
emporal distribution, Aquifers, Model studies. 


Simple analytical solutions are presented to predict 

ion of contaminant concentrations 
with time resulting from the instantaneous and 
finite-time release of contaminants from a point, 
vertical and horizontal line or plane, or parallelepi- 
ped source in an iso — medium with 
uniform ground-water The formulation in- 
cludes the contribution of s soil adsorption and ra- 
dioactive decay. An adaptation of the method to 
compute the concentrations in a stream-aquifer 


imensional 
field. The contributions of the nonflux boundaries 
formed by the bedrock, water table or con- 
fining layer, and ground-water divides in the later- 
al direction are accounted for by the method of 
images. Sensitivity analyses are provided to indi- 
cate the effect of the number of images and the size 
of the ti used to evaluate the Duhamel 
integral for the finite-time release case on the accu- 
racy of the results. The applicability of the pro- 
posed methodology to certain types of field situa- 
tions is demonstrated by an example. The analyti- 
cal model is simple and is expected to provide 
reasonably accurate results a remy and 
for preliminary evaluations of a number of com- 
plex field problems. (Baker-IVI) 
W85-03781 


INSTANTANEOUS EQUILIBRIUM APPROXI- 
MATION ANALYSIS, 


Notre Dame Univ., IN. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2F. 
W85-03784 


WATER rT ANALYSIS OF NEW YORK 

HARBOR COMPLEX, 

Manhattan Coll., Bronx, NY. Dept. of Civil Engi- 

neering. 

D. J. O’Connor, and J. A. Mueller. 

Journal of Environmental Engineering, Vol. 110, 

a 1027-1047, December, 1984. 11 Fig, 5 Tab, 
1 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: “Harbors, *Water quality, *Water 
analysis, *New York Harbor, *Model studies, Dis- 
solved oxygen, Salinity, Nitrogen compounds. 


The impact of continuous and intermittent 
wastewater sources on water quality in the New 
York Harbor complex was quantified and provided 
a eae Se ae wee ee, 
aon respect to dissolved oxygen 
bacteria. A mathematical model of water 


1 mg/L above the standard. It is recom- 
mended that serious consideration be given to se- 
lective levels of treatment, particularly for the 
proposed plants, in view of the present economic 
conditions. (Baker-IVI) 

W85-03801 


TEMPERATURE DISTRIBUTIONS IN TIDAL 
FLOW FIELD, 


Birmingham Univ. (England). Dept. of Civil Engi- 


For primary bibliographic entry see Field 2L. 
W85-03804 


ENVIRONMENTAL IMPACT OF AN OPEN- 
CAST OPERATION IN THE FOREST OF 
D ENGLAND, 


EAN, y 
College of St. Paul and St. Mary, Cheltenham 


‘or primary bibliographic entry see Field 4C. 
W85-03824 


MASS TRANSPORT MODEL FOR 


perimental Marine Biology and Ecol- 
osy, Vol. 82, No. 2/3, p 175-182, 1984. 1 Fig, 13 


*Mass transport model, *Al; 
— “Metals, *Bioaccumulation, boda, 
How rls Manganese, Microalgae, Trace metals, 


of rubidium, cadmium, and manganese by 

he green seaweed Ulva fasciata Delile grown at 
erent rates in open system sea water was inter- 
the model. Differences in exposure 

water of relatively old and relatively 

i were responsible for significant de- 

algal rubidium and cadmium concentra- 


tions with increases in specific rate. The 
rates of uptake of these two metals 
did not vary with growth rate. Both algal concen- 
trations and s rates of uptake of 
increase tly with wep Ky growth rae, 
thus indicating a distinct link between 
of magnet apaie cs maNnCnS vale MOnder 
some circumstances, seaweed bioassay coupled 
with an reece ag cm model may provide the only 
a to the study of chemical 
uptake-gro phenomena. In practice, if the resi- 
dence time of sea water in culture chambers is 
safficiently low to preclude system 
artifacts, differences in trace metal concentrations 
between input and output sea water may be diffi- 
cult to detect. In the field an in situ experiment 
based on time-series monitoring of in the 
water chemistry would be technically difficult or 
perhaps impossible to perform. (Baker-IV) 
W85-03831 


LEACHING OF ATRAZINE IN THE ROOT 
ZONE OF AN ALLUVIAL SOIL IN NEBRAS- 


KA, 
Auburn Univ., AL. Dept. of Agonomy and Soils. 
+ Se Wehtje, L. N. Mielke, J. R. C. Leavitt, and J. S. 


hepers. 
Journal of Environmental Quality, Vol. 13, No. 4, 
Pp = October-December, 1984. 3 Fig, 2 Tab, 
39 Ref. 


Descriptors: *Leaching, *Groundwater pollution, 
*Atrazine, *Platte River Valley, Illinois, Herbi- 
cides, Nonpoint pollution sources. 


To investigate the leaching of atrazine, a field site 
was selected that had been continuously cropped 
to corn and irrigated by either furrow or center- 
Fi was unknown previo fo th say. Howe 
id was unknown previous to this study. Howev- 
ny pee yar eh meme at this site for 

ore 25 yr with herbicides used for at least 10 
yr. In 1979, the basic fertilizer application program 
was as follows: 9 kg N/ha as urea ammonium 
nitrate (VAN) on 10 May, 168 kg N/ha as anhy- 
drous NH3 knifed in on 13 June, and 6+ kg N/ha 


pp! in 
1980 were: 31 kg /ha as UAN on 18 May, and 179 
= N/ha as UAN applied with the irrigation water 
through the center pivot on 10 June. Each year an 
additional 112 kg N/ha as ammonium nitrate was 
broadcasted over four extractors within 2 weeks of 
planting. Water samples were collected from pre- 
planting until past harvest in 1979 and 1980. 
Vacuum soil water extractors located 1.5 m below 
the soil surface recovered an average of 0.072% of 
the atrazine applied to the surface during 1979 and 
1980. Analysis of groundwater recovered from 
wells on opposite ends of the experimental field 
indicated enrichment with atrazine in the direction 
of the hydraulic gradient. Results support direct 
downward leaching as largely responsible for the 
low-level atrazine contamination detected in 
groundwater throughout the irrigated corn 
duction areas of the Platte River Valley. 


Iv}) 
W85-03851 


DENITRIFICATION ASSOCIATED WITH 
STREAM PERIPHYTON: CHAMBER ESTI- 
MATES FROM UNDISRUPTED COMMUNI- 


TIES, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2H. 
W85-03852 


WATER QUALITY OF IRRIGATION AND 
SURFACE RETURN FLOWS FROM FLOOD- 
IRRIGATED PASTURE AND ALFALFA HAY, 
Nevada Univ., Reno. Dept. of Plant, Soil and 
Water Science. 

W. W. Miller, J.C. Guitjens, and C. N. Mahannah. 
Journal of Environmental Quality, Vol. 13, No. 4, 
p 543-548, 1984. 2 Fig, 6 Tab, 32 Ref. 


Descriptors: *Irrigation, *Water pollution sources, 


*Water quality, *Flood irrigation, Alfalfa, Hay, 
Agricultural chemicals, Irrigation practices. 


A three year study was made of pollutant contribu- 
alfalfa hay, 


to seasonal changes in irrigation water supply and 
availability Even with the these differences, similar 
sites continued to produce similar tendencies over 
the three year period of study. Levels of constitu- 
ent contributions to surface runoff appeared to be 
more related to site characteristics, water 
ment practice, and hydrologic variation than to 
presence or absence of grazing animals. Future 
efforts in water quality management and control 
should be directed towards quantifying the rela- 
tionship between water quality as affected by spe- 
cific management activities, followed by appropri- 
ate economic impact assessment of the control 
measure effects on agricultural productivity. 
(Baker-IVI) 
W85-03856 


ADSORPTION OF CURIUM-244: EFFECTS OF 
DISSOLVED ORGANICS AND SEDIMENT EX- 
TRACTION, 

Savannah River ike Lab., Aiken, SC. 

T. H. Sibley, and J. J 

Journal of Environmental Quality, Vol. 13, No. 4, 
p 553-556, 1984. 1 Fig, 2 Tab, 22 Ref. 


Descriptors: *Curium, ‘*Adsorption, *Organic 
compounds, *Radioactive wastes, Suspended sedi- 
ments, Partition coefficients. 


Curium, like Pu and Am, adsorbs'strongly to sus- 
sediments with resultant Kd values in the 
range of 10000 to 100000 L/kg. It appears that at 
low Cm concentrations, adsorption is not directly 
related to cation mong capacity (CEC), sedi- 
ment surface area, or presence of hydrous 
oxide coatings. However, organic compounds in 
sediments and in solution do alter the sediment/ 
water partitioning of Cm. Removal of dissolved 
organic compounds from solution by ultrafiltration 
significantly increases adsorption of all sediment 
types. Similarly, removal of organics from the 
sediments by NaOH extraction increases Kd 
values, perhaps by exposing previously blocked 
adsorption sites. Finally, the slow adsorption kinet- 
ics observed for untreated sediments are thought to 
result from interactions with organics in the sedi- 
ments. Thus, dissolved and particulate organic 
matter affects both the distribution coefficients and 
the adsorption kinetics. (Baker-IVI) 
W85-03857 


LIVERY OF FALLOUT PLUTO) 

Los Alamos National Lab., NM. 

G. R. Foster, and T. E. Hakonson. 

Journal of Environmental Quality, Vol. 13, No. 4, 
p 595-602, 1984. 1 Fig, 6 Tab, 31 Ref. 


PREDICTED EROSION AND SEDIMENT DE- 
INIUM, 


Descriptors: *Plutonium, *Fallout, *Water pollu- 
tion sources, *Erosion, Sediment transport, *Ra- 
dioactive wastes, Soil erosion. 


Plutonium fallout after atmospheric explosion of 
nuclear weapons in the 1950s and 1960s exists in 
soils and is strongly associated with clay and silt- 
sized soil was Plutonium is being redistributed 
over the landscape by soil erosion and carried by 
streams to oceans by sediment transportation. Ero- 
sion rates were used to estimate the removal rates 
of Pu by soil erosion by water. About 96% of the 
eroded sediment is deposited somewhere between 
the point where erosion produced the sediment 
and a river outlet. Since Pu is principally associat- 
ed with clay, deposition enriches the concentration 
of Pu in the sediment load. A typical enrichment 
ratio is 2.7, Based on estimated enrichment ratios, 
sediment delivery ratios, and erosion rates for 
major river basins, estimates of annual delivery of 
fallout Pu included 0.002% of the initial fallout Pu 
inventory for the Savannah River basin, 0.01% for 
the Columbia River basin, 0.02% for the Hudson 
and Rio Grande river basins, and 0.08% for the 





Mississippi River basin. The 
permanently located at least withi 
of a few hundred 

initially 
but 


ited sediment is 
the time frame 
ears. As much as 90% of the 


y 
though the delivery rate of Pu by most major 
rivers will not decrease in the next 10 


1000 years when estimated erosional 
out Pu will be about 5% of current rates. (Baker- 


IVI) 
W85-03858 


EFFECTS OF WASTEWATER DISPOSAL ON 

GROWTH RATES OF CYPRESS 

= pers Gainesville. School of Forest Re- 
and Conservation 


SKU K. Lemlich, and K. C. Ewel. 
Journal of Environmental Quality, Vol. 13, No. 4, 
p 602-604, 1984. 2 Fig, 1 Tab, 5 Ref. 

iptors: *Wastewater disposal, *Swamps, 
*Florida, *Wetlands, *Cypress, *Trees, Nitrogen, 
Phosphorus, Heavy metals. 


Long-term impacts of wastewater discharge were 
studied in a swamp in north Florida which had 
received raw from 1914 to 1951, primary 
wastewater from 1952 to 1972, and secondary 
wastewater from 1973 through the present. Incre- 
ment cores were taken from cypress trees in this 
swamp and from a nearby undisturbed cypress 
— . Annual basal area increments were calcu- 
lated for 75 yr to determine whether the growth 
rates differed during the various discharge periods 
relative to growth rates at the control swamp. 
Disposal of untreated or primary wastewater was 
detrimental to tree growth. Secondarily treated 
wastewater enhanced i 


growth rates during this period 

that wee smart contol growth aes Cypress 
swamps should not be for disposal of raw 
sewage or primary wastewater because of the neg- 
ative impact on the trees, but trees that survive 
such conditions are apparently able to recover 
normal growth rates when the wastewater is up- 
graded. -IVI) 

'W85-03859 


ESTIMATING LABILE AND DISSOLVED IN- 
ORGANIC PHOSPHATE CONCENTRATIONS 
IN SURFACE RUNOFF, 

Agricultural Research Service, Columbia, MO. 
North Central Watershed Research Center. 

R. C. Wendt, and E. E. Alberts. 

Journal of Environmental Quality, Vol. 13, No. 4, 
p 613-618, 1984. 3 Fig, 3 Tab, 26 Ref. 


Descriptors: *Phosphates, *Surface runoff, *Path 
of pollutants, Eutrophication, Lakes, Nonpoint 
source pollution, Aggregates, Adsorption isoth- 
erms. 


Mathematical models are suggested to better esti- 
mate effects of alternative management methods on 
the amounts of bioavailable P iost in surface runoff 
over a variety of soil, topographic, and climatic 
conditions. Methods for concentrations 
of soil-derived labile and dissolved P in runoff are 
proposed:and tested. Soil derived labile P concen- 
trations in runoff may be estimated from results of 
soil analyses and oats of the amount and size 
distribution of eroded soil icles. Models for 
predicting the latter in combination with soil anal- 
yses should provide a basis for predicting labile P 
movement in runoff. Accuracy of predictions with 
such an approach would also be d t on 
errors associated with predicting size distributions. 
Results also show that the disteibution of labile P 
between dissolved and adsorbed forms may be 
estimated. However, additional factors affecting 
this distribution, such as electrolyte concentration 
and temperature, may need to be considered in 
order to provide consistently accurate predictions. 
The approach used in this study may also be useful 
for predicting movement in runoff of other strong- 
ly adsorbed chemicals such as some pesticides. 
However, additional information is needed in 
order to determine the range of — ener- 
gies and soil types over which the assumptions 
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t in the development of this approach 


smear 


CAUSES. OF ACIDIFICATION OF FOUR 
STREAMS ON LAUREL HILL IN SOUTH- 
WESTERN PENNSYLVANIA, 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

W. E. Sharpe, D. R. de Walle, R. T. Leibfried, R. 
S. Dinicola, and W. G. Kimmel. 

Journal of Environmental Quality, Vol. 13, No. 4, 
Pp eter, 10 Fig, 13 Tab, 22 Ref. OWR 


f {Laurel Hill, *Pennsylvania, *Forest 
*Acidification, *Acid Leachate, 


ater during major runoff events by 
reaching streams was still at pH 

hi nage Al concentrations. 

ity from Loyal- 

lenis tuisies dotgped io Bild or 43 a peak 
flow during these events and exhibited dramatic 
increases in total and dissolved Al eee re 
The extent of the problem with acidified soils and 
streams observed on Laurel Hill is unknown. 


(Baker- 

W85-03861 

ACIDIFICATION OF HEADWATER STREAMS 
IN THE NEW JERSEY PINELANDS: 


; A RE- 
EVALUATION, 
a The State Univ., Camden, NJ. Dept. of 


M. D. Morgan. 
Limnology and Cossmogmely, Vol. 29, No. 6, p 
1259-1266, 1984. 2 Fig, 1 Tab, 24 Ref. 


Descriptors: *Acidity, *Pinelands, *New Jersey, 

*Acid rain, *Streams, Acid ition, Hydrogen 

= ——- Oyster McDonalds 
ranc 


In an earlier study, Johnson (Johnson, A. H., 1981. 
Science 206:834-836) indicated that the decline in 
the pH of the two headwater Pinelands steams 
could be explained by no factor other than acid 
deposition. However, a quantitative understanding 
of hydrogen ion flux through the watershed and 
co! i precipitation pH records was lack- 
ing. current analysis shows that the long term 
trends, if they really exist at all, can be subdivided 
into several term trends, none of which is 
entirely consistent with acid deposition hypothesis. 
The McDonalds Branch has shown no significant 
decline in Laan —_ 1958 to 1982. The other, Oyster 
Creek, showed a significant decline in pH from 
1965 to 1982, but the data indicate that a return to 
normally low pH levels following a short term 
watershed disturbance in the mid-1960s is more 
= to have been responsible than acid deposi- 


ion. (Baker- 
W85.03877 


INWASH OF CATCHMENT DIATOMS AS A 
SOURCE OF ERROR IN THE SEDIMENT- 


61 


Sources Of Pollution—Group 5B 


BASED RECONSTRUCTION OF PH IN AN 
ACID 


mae” Coll., London (England). Dept. of Ge- 
For For primary bibliographic entry see Field 5A. 


RECONNAISSANCE OF THE SHALLOW-UN- 
CONFINED AQUIFER IN SALT LAKE 
VALLEY, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
F o bibliogsa hic 

‘or primary phic entry see Field 2F. 
W85-03892 


IMPACT OF DISCHARGES FROM POINT 
NONPOINT SOURCES ON 

QUALITY OF THE UPPER REEDY RIVER 

NEAR GREENVILLE, SOUTH CAROLINA, 

pa Survey, Columbia, 

sources 

D.L Cahal, ‘and G. K. Speiran. 

Available from the OFSS, USGS, Box 25425, Fed. 

Ctr. Denver, CO 80225, USGS Water-Resources 

Investigations Report 83-4054, 1983. 35 p, 19 Fig, 3 

Tab, 11 Ref. 


SC. Water Re- 


Descriptors: *Water quality, *South Carolina, 
*Nonpoint pollution sources, *Wastewater dispos- 
al, *Biochemical oxygen demand, *Nitrification, 
*Dissolved oxygen, Nitrogen compounds, Ammo- 
nium, Nitrates, Orthophosphates, Storm runoff, 
Urban areas. 


Impacts of discharge from nonpoint sources in the 
urban area of Greenville, South Carolina and from 
the point source, the Mauldin Road Wastewater 
Treatment Plant, on —_ quality of the Reed 
River were studied from October 1979 throu; 
September 1980. Streamflow and water-quality 
data were collected before and during two storms. 
The pH and concentrations of organic nitrogen, 
ammonium, nitrate plus nitrate, ultimate carbona- 
ceous biochemical oxygen demand, dissolved 
oxygen, and ee were determined. 
Streamflow concentrations of dissolved 
oxygen were pater continuously at three sta- 
tions from May through September 1980. Dis- 
charge from the point source resulted in average 
daily concentrations of dissolved oxygen less than 
5 milligrams per liter in the Reedy River on 34 
days during low streamflow in the summer of 1980. 
During periods of high streamflow that resulted 
from the two storms. Dissolved oxygen remained 
at about 5 milligrams per liter in the Reedy River 
because increased dilution of loads of oxygen-de- 
manding materials reduced the impacts of these 
loads on the quality of the Reedy River. (USGS) 
W85-03895 


SANITARY QUALITY OF THE JORDAN 

RIVER IN SALT LAKE COUNTY, UTAH, 

Geological Survey, Salt Lake City, UT. Water 

Resources Div. 

K. R. Thompson. 

Available from the OFSS, USGS, Box 25425, Fed. 

Ma Denver, CO 80225. USGS Water-Resources 
Investigations Report 83-4252, 1984. 36 p, 13 Fig, 6 

Tab, 14 Ref. 


Descriptors: *Water quality, *Public health, Patho- 
genic bacteria, *Sewage, *Sewage effluents, *Or- 
ganic wastes, *Bacteria, *Sanitary quality, Indica- 
tor bacteria, *Utah, Jordan River, Salt Lake 
County, Water pollution sources. 


This investigation of the sanitary quality of the 
Jordan River was conducted from July 1980 to 
October 1982 ye, bacteria — than 
specific pathogens. A serious sanitary problem was 
identified. Concentrations of total coliform bacte- 
ria often exceeded 5,000 colonies per 100 milliliters 
and concentrations of fecal coliform bacteria often 
exceeded 2,000 colonies per 100 milliliters in the 
lower reaches of the ote At boy these levels 
were greatly exceeded. most conspicuous 

aspect of the Socsmictigioal data is its extreme 
variability. Seven waste-water treatment plants, 
seven major tributaries, numerous storm conduits, 
irrigation-return flow, and other sources all con- 
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tribute to the dynamic s that determines the 


i lysis of 9 years 
South Street showed a 
between 


ATTENUATION OF STORMWATER CON- 
TAMINANTS FROM HIGHWAY RUNOFF 
WITHIN UNSATURATED LIMESTONE, DADE 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 


BG Wallec, H. Klein, and L. K. Lefkoff. 
Available from the OFSS, USGS, Box, 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 


Investigations Report 84-4083, 1984. 12 p, 2 Fig, 4 
Tab, 8 Ref 


: *Water pollution sources, *Path of 
lutants, *Unsaturated zone, *Stormwater, 
unoff, *Percolation, *Infiltration, Attenuation, 
Lead, Zinc, *Highway runoff, Dade County, 


per 
i and zinc concentrations of 91 micrograms 
i m were found in the thin surface soils, 


EFFECTS OF STORM-WATER RUNOFF ON 
WATER QUALITY OF THE EDWARDS AQUI- 
FER NEAR AUSTIN, TEXAS, 

ee Survey, Austin, TX. Water Resources 


FL, Andrews T. L. Schertz, R. M. Slade, Jr., 
Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4124, 1984. 50 p, 9 Fig, 7 
Tab, 21 Ref. 


Descriptors: Fg uality, *Storm runoff, Re- 


coliform, Bacteria, Fecal streptococcal bac- 
teria, Edwards aquifer, *Texas, Barton springs, 
Barton Creek. 


Anson oi emplen colieaaeh from Toner 9 i 
aay weekly intervals and from 
G and five wells in the Austin area tuine 


ly during storm runoff. Recharge 
during storm runoff resulted in significant de- 
creases in the specific conductance and the concen- 
tration of total nitrate nitrogen in the ground 


tal Protection Agency for public water sys- 
cenib. (USGS) 
W85-03914 


WATER-QUALITY STUDY OF THE RUSSIAN 
RIVER BASIN DURING 


CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 
M. A. Sylvester, and R. L. Church. 

from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. Water-Resources Investi- 
peg Report 83-4173, 1984. 106 p, 32 Fig, 8 Tab, 
28 Ref. 


Descriptors: *Streams, Water quality, *Nutrients, 
Aquatic bacteria, Bioindicators, Aquatic a Pri- 
mary productivity, Water tem; urbidity, 
Dissolved oxygen, Droughts, Water hae con- 
trol, Land use, Water-quality standards, *Califor- 
nia, Russian River, Lake Mendocino, Big Sulphur 
Creek, Mark West Creek, Sonoma County, Men- 
docino County. 


Water quality and streamflow in the Russian River 
basin during low-flow seasons (May to October), 
were studied for water years 1973-78 to document 
water-quality and streamflow conditions in the 
basin, and to determine the extent and cause of any 
= impairment. The most important fac- 
ecting surface-water quality and streamflow 
corti the period of the study were wastewater 
discharges, their abatement Ceglanieg 1 in 1975, and 
the drought during 1976 and 1977. Substantial de- 
creases in fecal-coliform bacteria and nutrients oc- 
curred from 1975 through 1978, corresponding to 
regulations s; ig no discharge of wastewater 
during the lowflow season. Generally, turbidity 
and nutrients were least during the 1977 lowflow 
season. However, specific conductance i 
markedly during 1976 and 1977 in response to 
substantially decreased streamflow during the 
drought. Algal growth in the Russian River de- 
on the amount of nitrogen in the water and 
is not limited by the amount of spots) in the 
water. Cold water releases from Lake Mendocino 
seem to be important for maintaining downstream 
water temperatures at acceptable rea So for surviv- 
al of certain aquatic organisms, retarding aquatic 
community respiration, and preventing nuisance 
growths of photoplankton and periphyton. During 
August 1977, a diel study showed the Russian 
River was a heterotrophic system where Sep mee 
thetic production of oxygen was not sufficient to 
offset tion. (USGS) 
W85-03919 


WATER-QUALITY ASSESSMENT OF THE IL- 
LINOIS RIVER BASIN, ARKANSAS, 

prec Survey, Little Rock, AR. Water Re- 
sources 

I.E. Terry, EE. Morris, J. C. Petersen, and M. E. 


Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. U.S. Geological Survey 

Water Resources Investigations Report 83-4092, 
1984. 435 p, 76 Fig, 54 Tab, 83 Ref. 


Descriptors: *Dissolved oxygen, *Biologi 

oxygen demand, *Oxygen sag, *Nitrification, Sim- 
ulation, Water comic, Biological communities, 
Sources, Sinks, Reaeration, Wastewater treatment 
plants, *Arkansas, Model studies, Illinois River 


A water-quality assessment was made of Illinois 
River, Muddy Fork, Spring Creek, and Osage 
Creek in northwest Arkansas. Data were collected 
to calibrate and verify steady-state digital, stream, 
water-quality models. The models were then used 
to simulate changes in instream diel-minimum dis- 


62 


solved-oxygen resulting from changes in nutrient 
pesmae. f yo of Fayetteville proposes to divert 
part of its proj 


plant 
discharge to River. Muddy Fork, Siem 
Creek, and “heey currently received efflu- 
ent from the 





for 
——_s total phosphorus, and fecal coliform bacte- 
uted dissolved-oxygen deficits indicate 
demand is the principal reason for 
duabeobenpalie not meeting Model 
simulations indicate that Spring Creek and Osage 
Creek can meet dissolved oxygen standards with 
stringent effluent limits imposed at the i 
waste water-treatment plants; Muddy Fork 
Illinois River can not. (sas) 
W85-03925 


ATTENUATION OF STORMWATER 


A, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
B.G. Waller, H. Klein, and L. J. Lefkoff. 
Available from OFSS, USGS, Box 25425, Fed. 
Sean Denver, CO 80225. USGS ota gy ont 
—_ Report 84-4083, 1984. 12 p, 2 Fig, 
‘ab, 8 Ref. 


Descriptors: *Unsaturated zone, *Stormwater, 
Runoff, *Percolation, *Infiltration, *Attenuation, 
Soil, Lead, Zinc, *Florida, Dade County, Miami 
Oolite, Biscayne aquifer. 


Infiltration of stormwater in heavily urbanized 
parts of Dade County, Florida, constitutes a prime 
source of recharge to the unconfined Biscayne 
aquifer-the sole source of drinking water for south- 
east Florida. Ponded stormwater at the test site 
contained greater men ne A. bys ang 
nitrogen (except nitrate), and phosp! 
rus [= that water which percolated through the 
unsaturated zone. Attenuation of some stormwater 
contaminants in the surface soils and limestone is 
indicated at the test site adjacent to a busy thor- 
oughfare. Lead concentrations of 610 micrograms 
per gram and zinc concentrations of 91 micro- 
grams per gram were found in the thin surface 
~~ nearly 20 times more than the concentrations 
f these metals at greater depth. In contrast, soil 
pot rock samples at a control site remote from 
heavy traffic contained low concentrations of 
metals and showed little variation in concentration 
with depth. (USGS) 
W85-03944 


HYDROLOGY OF THE WIBAUX-BEACH LIG- 
NITE DEPOSIT AREA, EASTERN MONTANA 
AND WESTERN NORTH DAKOTA, 

pe een Survey, Bismarck, ND. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2K. 
W85-03945 


DRIFT MINE RECLAMATION IN BIG FOUR 
HOLLOW NEAR LAKE HOPE, OHIO--A PRE- 
LIMINARY DATA REPORT, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5G. 
W85-03950 


HEAVY METALS IN SEDIMENTS FROM DIF- 
FERENT ENVIR poche of A NORTHERN 
Consiglio Nesionale, delle -Ricerch 
azionale le e, 
(italy). Ist. per la Geologia Marina. 
Guerzoni, M. Frignani, P. Giordani, and F. 
tee 
Environmental Geology and Water Science, Vol. 
6, No. 2, p 111-119, 1984. 10 Fig, 5 Tab, 30 Ref. 


Descriptors: *Heavy metals, *Sediment contamina- 
tion, *Po River, *Italy, *Adriatic Sea, Water pollu- 


Bologna 





tion sources, Fate of pollutants, Path of pollutants, 
Organic carbon, Coastal waters, Lagoons, Marine 
environment, Adsorption, Water circulation. 


The distribution, enrichment, and transport pat- 
terns of 11 trace metals were studied in the surface 
and core sediments of the area of the Adriatic sea 
directly affected by the Po River (Italy). The study 
area is the part of the northern Adriatic Sea be- 
tween Ancona and Chioggia, not extending further 
that 20 km from the coast. The source of pollutants 
is the Po River, the other rivers having a minor 
influence. The Po River samples are characterized 
by the highest contents of Cd, Co, Cr, Cu, Ni, Mn, 
Zn, and total organic carbon (TOC). Trace ele- 
ments coming from the Po River and adsorbed on 
fine se concentrate in lagoons. Lagoons do 
not show maximum concentrations (except for Pb), 
probably because of desorption phenomena due to 
the salt wedge. Coarse coastal sediments along the 
delta are not polluted and only show an enrich- 
ment in Ni content due to spinel and magnetite 
minerals. Offshore muds, settled from the Po River 
load, are characterized mainly by Zn, Cr, Pb, Cu, 
and —— secondarily by Co, Ni, Cd, V, and 
TOC. Mn is fairly concentrated in the Po River 
effluents and less so in marine sediments off the 
delta. Hg and V are more concentrated in marine 
than in riverine or lagoon sediments. Ti and, to 
some extent, Pb originate from sources to the north 
of the study area. TOC plays an important role in 
transport and distribution mechanisms of the 
metals. On the basis of the maximum background 
levels determined for Cd, Hg, Pb, and Zn, most of 
the samples show concentrations very close to, or 
lower the natural ones. Surface and bottom 
currents, together with different sources, physical 
and chemical reer are responsible for the 
observed distribution of elements in the study area. 
(Moore-IVI 

W85-03981 


APPROACH TO MODELLING RADIONU- 
CLIDE MIGRATION IN A MEDIUM WITH 


STRONGLY VARYING VELOCITY 
BLOCK SIZES ALONG THE FLOW PATH, 
Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Chemical Engineering. 

I. Neretnieks, and A. Rasmuson. 

Water Resources Research, Vol. 20, No. 12, 
1823-1836, December, 1984. 20 Fig, 5 Tab, 22 Ref. 


Descriptors: *Radionuclides, *Solute transport, 
*Velocity, *Groundwater movement, *Block size, 
Sorption, Diffusion, Radioactive wastes, Mathe- 
matical models, Advection, Waste disposal. 


Radionuclides escaping from a repository in crys- 
talline rock for spent nuclear fuel will migrate with 
the seeping water in the fissures. Most radionu- 
clides will be retarded by sorption on the rock 
surfaces and by diffusion into the rock matrix. 
Available surface for sorption and residence time 
are two prime variables which influence the radio- 
nuclide movement. The water velocity may vary 
very much along a flow path, especially if the flow 
path enters a strongly fissured zone (lineament). In 
this paper the radionuclides in a stream tube with 
an arbitrary velocity along the flow path have 
been investigated, and a numerical scheme based 
on the integrated finite difference method (IFDM) 
is proposed for practical calculations. The trans- 
port mechanisms considered are advection and lon- 
gitudinal dispersion and the retardation mecha- 
nisms used are instantaneous sorption in a portion 
of the rock (surface sorption) and diffusion into the 
rock matrix and sorption on the micropore sur- 
faces. An attempt is also made to account for 
blocks of various sizes and shapes in introduction 
of a ‘pseudobody.’ This method accounts for the 
large sorption surface but small volume of small 
blocks and small surface area but large volume of 
large blocks. Any block size distribution can be 
handled. (Author’s abstract) 

W85-03988 


NONSTEADY THREE-PHASE IMMISCIBLE 
FLUID DISTRIBUTION IN POROUS MEDIA, 
Waste Water and Land, Inc., Fort Collins, CO. 
D. K. Eckberg, and D. K. Sunada. 

Water Resources Research, Vol. 20, No. 12, 
1891-1897, December, 1984. 9 Fig, 2 Tab, 14 Ref. 
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Descriptors: *Groundwater pollution, *Aquifers, 
*Oil spills, Porosity, Porous media, Soil porosity, 
Oil, Path of pollutants, Capillarity, Soil water. 


The three-phase fluid distribution caused by a pe- 
troleum spill in an unconfined aquifer was investi- 
gated experimentally. The experiment consisted of 
introducing oil at the top of a vertical column of 
soil containing water and measuring the soil and 
water contents at various elevations and times. The 
static fluid distribution was then compared to the 
calculated distribution based on two-phase capil- 
lary pressure versus saturation data obtained by a 
separate lab experiment. The water saturation 
changed as oil was introduced into the soil, but the 
water pressure stayed relatively constant and, at 
equilibrium, the water pressure distribution was 
identical to the initial water pressure distribution. 
The assumption that the total liquid content in a 
static oil, water, and air system is a function of the 
capillary pressure between oil and air only is not 
acceptable. The major difficulty encountered with 
this approximation is that the capillary pressure 
between oil and air increases much quicker than 
the capillary pressure between oil and water with 
increases in elevation. Therefore the calculated 
total liquid content curve approaches residual 
much faster than the calculated water content 
curve. (Baker-IVI) 

W85-03995 


INFLUENCE OF WETLANDS AND COAL 
MINING ON STREAM WATER CHEMISTRY, 
West Virginia Univ., Morgantown. Dept. of Biol- 


ogy. 

R. K. Wieder, and G. E. Lang. 

Water, Air, and Soil Pollution, Vol. 23, No. 4, 
381-396, November, 1984. 3 Fig, 4 Tab, 53 Ref. 


Descriptors: *Wetlands, *Mining, *Water pollution 
sources, *East Fork, *Big Run, *West Virginia, 
Stream pollution, Water chemistry, Sulfates, Iron, 
Bogs. 


Despite generally similar mean ionic concentra- 
tions in East Fork and Big Run (West Virginia), 
statistical analyses revealed that Big Run Bog does 
influence the chemistry of Big Run. Tub Run Bog 
also influences stream water chemistry, apparently 
accomplishing a chemical modification of inputs of 
acid mine drainage, thus minimizing the impact of 
the mine drainage on stream water quality. The 
concept that wetland areas contribute to the regu- 
lation of stream water chemistry in ways that are 
different from upland areas has been documented 
in other relatively undisturbed systems as well. 
The present study suggests two areas for further 
study. First, the concentrations of individual ions, 
particularly hydrogen, sulfate and ferrous ions, are 
clearly influenced by physico-chemical and micro- 
bially-mediated transformations, yet our knowl- 
edge of the factors controlling these processes in 
wetland ye is in complete. Secondly, a character- 
ization of regional hydrology, including short-term 
hydrologic and biogeochemical responses to indi- 
vidual storm events within these three watersheds 
would both complement and expand upon the 
present study. (Baker-IVI) 

'W85-04011 


SPECIATION OF ANTIFOULANT ORGANO- 
TIN COMPOUNDS IN WATER, 

District of Columbia Univ., Washington. Dept. of 
Chemistry. 

V. V. Nguyen, I. J. Posey, and G. Eng. 

Water, Air, and Soil Pollution, Vol. 23, No. 4, P 
417-422, November, 1984. 1 Fig, 2 Tab, 6 Ref. 
Dept. of the Interior Grant A-020-DC. 


Descriptors: *Organotin compounds, *Antifou- 
lants, *Chemical speciation, Chemical reactions, 
Spectroscopy, Chromatography, Pollutant identifi- 
cation, Fate of pollutants. 


The fate of three antifoulant organotin compounds 
in water has been investigated using IR spectrosco- 
py and thin-layer chromatography. The com- 
pounds are triphenyltin hydroxide (Ph3SnOH), tri- 
phenyltin chloride (Ph3SnC)), and triphenyltin ac- 
etate (Ph3SnOCOCHS3). On the thin-layer chroma- 
tography studies the Rf value increased with in- 


Sources Of Pollution—Group 5B 


creasing concentrations of methanol. Species that 
would predominate on developing the chromato- 
gram with low concentrations of methanol would 
be the Ph3SnX and Ph3SnX.Solv. These species 
would migrate faster and exhibit higher Rf values 
as the solvent polarity is increased. At sufficiently 
high solvent polarity, ionization of Ph3SnX occurs 
and the Ph3Sn(+).Solv species is formed. The 
ratio of Ph3Sn( 4).Solv/Ph3SnX.Solv would in- 
crease with increasing polarity of the solvent 
—s a maximum in — methanol. As the 
ratio of Ph3Sn+.Solv/Ph3SnX.Solv increases, the 
rate of migration of the spot and the value of Rf 
decreases due to the increasing polarity of the 
species. The ratio of Ph3Sn+.Solv/Ph3SnX.Solv 
reaches a maximum and the Rf value a minimum 
when the developing solvent is pure methanol. 
This reasoning accounts for the fact that attempts 
to resolve mixtures of the three organotin com- 
pounds did not prove fruitful with the solvents 
studied. In the IR studies, the IR spectrum of the 
residue from shaking Ph3SnOCOCH3 with water 
for 7 days showed evidence for the formation of 
Ph3SnOH. Thus it would a that mixin 
Ph3SnX with water forms the Ph3Sn+ ion whic 
can then react with water to form the hydroxide 
compound or with the anion to reform the original 
compound, Ph3SnX. While antifoulant coatin 
are a systems, the findings of this study 
suggest that the X group in the compounds of the 
type Ph3SnX is labile in polar solvents and that 
Ph3SnOH and/or PH3SnX are the species that are 
formed in aqueous solution. (Baker-IVI) 
W85-04013 


RESIDUES RELATED TO AGRICULTURAL 
CHEMICALS IN THE GROUNDWATERS OF 
THE BURDEKIN RIVER DELTA, NORTH 
QUEENSLAND, 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). t. of Chemistry. 

J. E. Brodie, W. S. Hicks, G. N. Richards, and F. 
G. Thomas. 

Environmental Pollution, Series B, Vol. 8, No. 3, p 
187-215, 1984. 6 Fig, 9 Tab, 31 Ref. 


Descriptors: *Groundwater pollution, *Burdekin 
River Delta, *Queensland, *Australia, *Agricultur- 
al chemicals, Mercury, Chlorides, Sodium, Potassi- 
um, Ammonia, Nitrates, Phosphates, Heptachor, 
Fertilizers, Mercury, Sugar cane. 


The concentrations of a range of species, related to 
agricultural chemicals applied to the sugar cane 
crops, have been determined in the groundwaters 
of the Burdekin River Delta, Australia. In the 
majority of samples the organic mercury fraction 
was greater than the inorganic fraction. A strong 
adsorption of mercury onto particulate matter was 
noted. No correlation between mercury concentra- 
tions and environmental factors such as water table 
levels, borehole depths or the concentrations of 
other species in the water, were found. Three 
nitrogen species, nitrite, nitrate, and ammonia, 
were determined. In samples where high nitrate 
concentrations were found, ammonia was consider- 
ably lower than nitrate. The nitrate results divide 
the boreholes into two groups, one having an 
average nitrate concentration approximately one 
hundred times the other. The high amount of ni- 
trate in many of the boreholes is almost certainly 
derived from nitrogenous fertilizers. Heptachlor 
and gamma-HCH concentrations were in the 0-3 
ng/cu dm range in the vast majority of cases. 
(Baker-IVI) 

W85-04039 


MASS TRANSFER OF NH3 INTO WATER AT 
ENVIRONMENTAL CONCENTRATIONS, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 2K. 
W85-04040 


IMPACT OF PROPOSED GLENGOWAN DAM 
FLOW AUGMENTATION ON THAMES RIVER 
WATER QUALITY, 

Gore and Storrie Ltd., Toronto (Ontario). Water 
Resources Div. 

For primary bibliographic entry see Field 6G. 
W85-04044 
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RIVER MIXING - A STATE-OF-THE-ART 
REPORT, 
Minnesota 


Legislature Science and Technology 
Research Office, St. Paul 
N. oo . Harrington, I. Hill, Y. L. Lau, and B. 


journal of Civil Engineering, V ol. 11, 
No. 3, 58S 008. September, 1984, 9 Fig, 2 Tab, 70 
Ref, 5 Append. 


i : *River mixing, *Mixing zones, *Dif- 
soy ews Mathematical studies, Model 
studies, Numerical analysis, Ice, Turbulence, River 
mechanics, Fate of pollutants. 


Many ing problems, such as the calcula- 
tion of mixing zones, and the estimation of pollut- 
ant spreading from accidental spills, are related to 
some aspect of river mixing. This task-group 
— is primarily a adams document from 
h the practicing engineer can obtain a basic 
understanding of the mechanisms of transport and 
mixing as ak as recommendations on how vari- 
ous mixing problems can be approached. A de- 
scription of the various physical processes in- 
volved in the spreading of a substance in river 
awe as well as the gee formulation of 
processses is given. rocesses are com- 
Ses lethetann beeece sapien to anibioe oo 
mixing of substances released into rivers. For 
three-dimensional mixing problems, analytical solu- 
tions that are available are not very applicable to 
lems. Numerical modelling, includ- 
cada a the flow field, will be necessary 
pa this a, weak prohibitive —— 
ae or river situations. For steady 
state problems involving the continuous release of 
a tracer, the two-dimensional equation is applicable 
at some distance downstream from the source. The 
equation may be simplified into two dimensions 
ing depth averaging and the stream-tube ap- 
proach which takes into account variations in river 
curvature, depth, and velocity. Analytical solu- 
tions can be used to obtain rough estimates and 
numerical solutions are available for more accurate 
predictions. The conventional Fickian solution of 
mixing is often not applicable for 
the concentrations resulting from the release of a 
slug of material. A model is recommended that 
different mixing behavior at different dis- 
tances from the source; the model becomes Fickian 
only in the final stage. The resence of an ice 
cover reduces the turbulent diffusive transport; this 
may be due to a reduction in the intensity of the 
turbulence because turbulence intensity can be ex- 
pected to scale to the boundary shear stress, 
. which, for the ice-covered flow, is smaller than 
that of the corresponding free surface flow. (Col- 
lier-TVI) 
W85-04050 


VARIATION IN POLYCHLORINATED BI- 
PHENYL 


Iowa Cooperative Fishery Research Unit, Ames. 
W. A. Hubert, E. D. Ricci, and J. J. Richard. 
aT — Vol. 118, No. 3, p 293-297, 1984. 2 


Descriptors: *Carp, *Polychlorinated biphenyls, 
*Des Moines River, *lowa, Organic compounds, 
Industrial wastes, Fish, Agricultural runoff, Sea- 
sonal variation, Water pollution sources. 


Concentrations of polychlorinated biphenyls 
(PCBs) in common carp from the Des Moines 
River, lowa, were assessed for variability related 
to sampling location, sampling period, fish age, and 
fat content. Concentrations were highest at a loca- 
tion near the City of Des Moines. They were 
substantially lower in 1981 than in 1980. Variation 
in PCB levels in fish from the four sampling loca- 
tions was probably due to point sources of PCBs. 
The two upstream sampling locations drain primar- 
ily agricultural lands with small municipalities and 
little industrial development. PCB residues were 
low from these two locations. Concentrations of 
PCBs were four to five times higher in fish from 
the City of Des Moines sampling location. Season- 
al variations were also noted, and may be related 

to overall stream discharge for a period preceeding 
al ay (Baker-IVI) 


EDTA CHELATION AND ZINC ANT. AGCNISM 
WITH CADMIUM IN SEDIMENT: EFFECTS 
ON THE BEHAVIOR AND MORTALITY OF 
TWO INFAUNAL AMPHIPODS, 

Moss Landing Marine Labs., CA. 

J. M. Oakden, J. S. Oliver, and A. R. Flegal. 
Marine Biology, Vol. 84, No. 2, < 125-130, Decem- 
ber, 1984. 2 Fig, 3 Tab, 36 Ref. EPA grant 808772- 
01. 


Descriptors: *Cadmium, *Zinc, *Water pollution 
effects, *Chelatin a Ng *Amphipods, *Benthos, 
Crustaceans, EDTA, Metals, Heavy metals, Sedi- 
ments, Fate of pollutants, Water pollution effects. 


The two species of infaunal amphipod crustaceans 
Rhepoxynius abronius (Phoxocephalidae) and Eo- 
haustorius sencillus (Haustoriidae) are characteris- 
tic of nearshore sandy bottoms along the California 
(USA) coast, and are highly sensitive to moderate 
levels of heavy metals. In laboratory experiments, 
both zinc and the chelator ethylene diamine tetraa- 
cetic acid (EDTA) increased the survival of am- 
phipods in sediment containing otherwise lethal 
levels of cadmium (8.5 micro g/g), which are 
representative of moderately polluted environ- 
ments. In simple choice experiments, amphipods 
prefer sediment with complexed cadmium. The 
behavioral and survival patterns of both species 
were similar in the experiments. EDTA prevented 
about 50% of the added cadmium from initially 
being incorporated into the sediment, and in- 
creased the rate of cadmium released from the 
sediment. These data illustrate the limitations of 
operational definitions of chemical analyses, since 
weak-acid (0.5 N HCl) leaches that were intended 
to provide an estimate of the ‘biologically avail- 
able’ metal concentrations extracted both toxic and 
EDTA-complexed cadmium species and did not 
account for their antagonistic interactions with 
zinc. (Author’s abstract) 

W85-04084 


INVESTIGATION OF THE POSSIBILITY OF 
USING THE COMPOSITION METHOD FOR 
DETERMINING MINERALIZATION OF 
WATER IN A RIVER SYSTEM, 

For primary bibliographic entry see Field 2K. 
W85-04120 


STUDY OF HEAVY-METAL CONCENTRA- 
TION IN RIVER RUNOFF FROM URBANIZED 
TERRITO 


RIES, 
Yu. V. Gontar, K. N. Krupskii, V. A. Bocharov, 
and V. V. Kisilevskii. 
Water Resources, Vol. 10, No. 4, p 369-375, July- 
August, 1983. 2 Fig, 8 Tab, 10 Ref. Translated 
from Vodnye Resursy, No. 4, p 89-95, July- 
August, 1983. 


Descriptors: *Water pollution sources, *Rivers, 
*Runoff, *Heavy metals, *Urban areas, Industrial 
wastewaters, Municipal wastewaters, Wastewater 
treatment, Water quality, Effluents. 


Trace amounts of a number of heavy metals in 
river water and municipal wastewaters being dis- 
charged into it represent a mixture of domestic and 
industrial wastewaters that underwent complete 
biological treatment. The river in question has a 
length of about 10 km and drainage area of 2300 sq 
km. The level of pollution of the river is governed 
by the surface runoff from the city and especially 
by the discharge of biologically treated municipal 
wastewaters (BTMWW). The surface runoff and 
its sediments have a decisive effect on the degree 
of pollution of the water and bottom sediments by 
heavy metals before the discharge of the 
BIMWW, especially in the case of river regula- 
tion. On the stretch after the discharge of 
wastewaters, the concentrations of metals in the 
wastewater have a decisive effect on the quality of 
the river water. After the discharge of BIMWW, 
the concentration of heavy metals in the river 
water increases by about one order or magnitude. 
The concentration of heavy metals in the river 
water on the whole does not exceed the corre- 
sponding maximum allowable concentration. Sec- 
ondary pollution of the river water by such metals 
as Pb, C, Ni, Fe, Zn, and Hg is possible, and 
therefore it is desirable to periodically remove the 
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bottom sediments from the river. To prevent water 
pollution by heavy within urbanized territo- 
Ties it is necessary to treat the surface runoff of the 
city and polish the wastewaters. A better way to 
solve the problem is to construct local treatment 
plants at industrial enterprises which should 
remove heavy metals from wastewaters before de- 
livering them to municipal treatment plants. 
(Baker-IVI) 

W85-04121 


MULTICOMPONENT SOLUTE TRANSPORT 
WITH SORPTION AND SOLUBLE COMPLEX- 
ATION, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 

Dy . Kirkner, T. L. Theis, and A. A. Jennings. 
Advances in Water Resources, Vol. 7, No. 3, 
120-125, September, 1984. 5 Fig, 1 Tab, 14 Ref. 
DOE grant DE-AC02-79EV 10253. 


Descriptors: *Solute transport, *Sorption, *Com- 
plexation, Path of pollutants, Groundwater pollu- 
tion, Dispersion, Convection, Algorithms, Fate of 
pollutants, Mass transport. 


Physical, chemical and biological interactions 
which are frequently complex are involved in the 
movement of groundwater contaminants. Organic 
and inorganic pollutants from such sources as solid 
wastes and sludges disposed of on land, 
wastewaters renovated through groundwater re- 
charge, and polluted surface waters which re- 
charge groundwater aquifers are examples where 
the need for an understanding of the principles 
governing mass transport exist. A numerical algo- 
rithm for predicting the migration of multiple sub- 
surface pollutants been developed accounting 
for dispersion, convection, soluble complexation 
and solid phase accumulations (sorption). The pro- 
cedure employs a Galerkin finite element spatial 
discretization and a finite difference time marching 
scheme. Sorption terms are treated as implicit 
function of the total soluble concentration varia- 
bles. The principle advantage of this approach is 
the modularization of the chemical calculations. 
Solution phase calculations are performed sepa- 
rately from solid phase calculations. (Moore-IVI) 
W85-04171 


GUIDELINES ON THE USE AND ACCEPT- 
ABILITY OF OIL SPILL DISPERSANTS, 2ND 
EDITION. 

Environmental Protection Service, Ottawa (Ontar- 


io). 

Available from Environment Canada, Ottawa K1A 
1C8, March, 1984. Report EPS 1-EP-84-1. 31 p, 7 
Fig, 1 Tab, 12 Ref, 2 Append. 


Descriptors: *Standards, *Iispersants, *Oil spills, 
*Water pollution treatment, ‘Water pollution con- 
trol, Surface water, Clean-up operation, Water pol- 
lution, Environmental protection, Guidelines, 
* 


Oil spills on water can have adverse effects on 
aquatic life, coastal resources, and human beings. 
When selecting countermeasures to deal with 
spilled oil, the first consideration should be physi- 
cal containment and removal of the oil from the 
water. In some situations, chemical dispersion of 
the oil into the water can also be an effective 
countermeasure. In most situations it is essential 
that the enviromental advantages and disadvan- 
tages that may result from the use of dispersants be 
carefully scrutinized to ensure that a net environ- 
mental benefit will be achieved. This can be ac- 
complished through the use of toxicity testing pro- 
tocols as described in these guidelines. Dispersants 
are chemical formulations that promote the disper- 
sion of oil into water. They are distinct from rig 
washes, bilge cleaners, etc., and they are intended 
for use in larger quantities. The active ingredients 
are surfactants that lower the interfacial tension 
between oil and water. With the application of 
mixing energy the oil breaks up into small droplets 
and becomes distributed into the water column as 
an oil-in-water dispersion. Ultimately the dispersed 
oil droplets are transported from the spill site and 
degraded by natural processes in the sea. This 
report sites a series of guidelines provided for the 





information of On-Scene-Commanders, contingen- 

cy planners, operators involved in oil spill counter- 

measures and manufactures of oil spill _ 
w 


EARLY BIOTIC RESPONSES TO ADVANCING 
LAKE ACIDIFICATION, 


For pri bibliographic entry see Field 5C. 
85-04198 


CHANGES IN THE TEMPORAL BEHAVIOR 
AND SIZE STRUCTURE OF PLANKTON SYS- 
TEMS IN ACID 

Environmental and Social Systems Analysts Ltd., 
Vancouver (British Columbia). 

For Sadan bibliographic entry see Field 5C. 


EFFECT OF LAKE PH ON MICROBIAL DE- 
COMPOSITION OF ALLOCHTHONOUS 


Brookhaven National Lab., Upton, NY. Terrestrial 
and Aquatic Ecology Div. 


For primary bibliographic entry see Field 5C. 
W85-04200 


SUBSURFACE TRANSPORT WITH EMPHASIS 
ON HYDROLOGY: RESEARCH NEEDS, 
Battelle Pacific Northwest Labs., Richland, WA. 
Environmental Chemistry Section. 
J. M. Zachara, and R. E. Wildung. 
Subsurface Transport Pro; Working Paper 
DOE/EP-0177, March, 1982. 28 p, 1 Fig, 4 Tab, 38 
Ref. Contract/Grant No. DE-AC06-7 1830. 
Descriptors: *Waste 


*Solid wastes, *Lea- 
—_ “Leaching, * 


trial wastes, Fate of pollutants, Path of pollutants, 
Groundwater movement. 


This report develops the concept of multitechno- 
pos or generic research in subsurface transport of 
waste leachate in order to identify priority 
research needs and projects. Proposed areas of 
research cover a variety of processes internal to a 
disposal site including such important features as 
contaminant identification, solubilization, transfor- 
mation and transport, as well as raitigating proce- 
dures and environmental control. In addition, pro- 
posed studies addressing processes external to the 
site such as contaminant/leachate transport 
through soil/substrata are in refining the 
process and in evaluating the hazards to 
uman health in the event of 
a leachate release. The peas generic research approach 
when supplemented with waste-specific studies, 
- judicious selection of experimental 
ps gece resent a wide range of conditions, has consid- 
tga for application to site-specific 
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AQUATIC PATHWAYS MODEL TO PREDICT 
THE FATE OF PHENOLIC COMPO! 

Battelle Pacific Northwest Labs., Richland, WA. 
R. L. Aaberg, R. A. Peloquin, D. L. Strenge, and 
P. L. Mellinger. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Report PNL-4202, 
April, 1983. 50 p, 8 Fig, 8 Tab, 56 Ref. Contract/ 
Grant No. DE-AC06-76RLO 1830. 


Descriptors: *Model studies, *Fate of pollutants, 
*Biodegradation, *Phenols, *Computer models, 
*Fuel spills, Ecosystems, Industrial wastes, Organ- 
ic compounds, Aquatic environment, Bioaccumu- 
lation, Biotransformation, Ponds, Adsorption, Hy- 
drolysis, Oxidation, Simulation analysis, *Path of 
pollutants. 
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puter code, Aquatic Pathways Model 
was written to im; por ng “ model devel- 
i llutant dis- 

i f fresh 


been implemented with distrii 
of phenols found in the water-soluble Seas 
of coal liquids. Current efforts show that 
lighter phenolics are not as persistant in the 
environment as are many of the pesticides and 
polyaromatic a scale For the twelve phen- 
Olics studied, biodegradation to be the 
pon = ee oa for elimination aquatic envi- 
pond system simulation (using APM) 

at solvent refines coal materials showed 


ofa 


ACID RAIN AND ATMOSPHERIC DEPOSI- 
TION: CAUSES, CONSEQUENCES, AND RE- 


North Carolina Agricultural Research Service, Ra- 


+ 3 Cowling. 

In: Proceedings of the 1983 Annual Meeting of the 
Technical Association of the Pulp and Paper In- 
een, Atlanta, GA, March 2-4. p 293-299, 2 Fig, 


Descriptors: *Acid rain, *Lumber industry, Sur- 
face water, Forests, Deposition, Nutrients. 


Ba tae products industries of the United States 
and Canada have 3 major reasons for interest in air 
pollution, acid rain, and atmospheric deposition 
and their influences on surface waters and forest 
productivity: the industry owns a significant 
of the forest lands and surface waters into which 
man made and natural air emissions of nutrients 
and toxic substances are deposited on this conti- 
nent; the productivity of these lands and surface 
waters (as well as all private nonindustrial and 
poty owned forest lands) is determined in part 
yy the balance between beneficial nutrient ele- 
p Air and potentially injurious substances trans- 
ferred from the atmosphere into forests by wet and 
dry deposition processes; and the industry pro- 
duces a continentally small but locally important 
share of cre ancien sary 
and particulate matter that are dispersed through 
ee Se ee soils, surface 
waters, and man made structures. For all three 
reasons, the forest products industries will benefit 
from cooperative research efforts with other indus- 
tries and with government agencies to better un- 
derstand the sources of emissions; the transport, 
transformation, and deposition processes; and the 
effects of the deposited matter on the land and 
water resources in various regions of this conti- 


nent. 
W85-04235 


INCORPORATION OF PHENOL CARBON AT 
TRACE CONCENTRATIONS BY PHENOL- 
FRESH WA’ 


MICROORGANISMS __ IN 


TER, 
Rutgers - The State Univ., New Brunswick, NJ. 
t. of Zoology 
. Chesney, ° Sollitti, and H. E. Rubin. 

vironmental iology, Vol. 
15-18, January, 1985. 5 Fige 1 13 Ref. 

PHS grant -7059. 
Descriptors: *Phenols, Bigg seer *Fate of 
pollutants, Mineralization, Bioaccumulation, Thy- 

midine, Metabolism. 


The fate of phenol carbon at phenol concentrations 
ranging from 1 ng/ml to 1 micro-g/ml was deter- 
mined in freshwater samples. Approximately 20% 
of the parent phenol was incorporated into trich- 
loroacetic acid-precipitable material by her micro- 
organisms capable of mineralizing Il. There 
ee ee ee ee 1 incorpo- 
ration commenced, and incorporation was com- 
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plete within 2 h at all concentrations tested. | 


ration rates, indicating that come- 
tabolism of 1 does not occur at concentra- 
tions that are environmentally significant. At all 
concentrations, approximately 80% of the This ner 
phenol concentration was mineralized. This 
centage plus the percentage of phenol incorporsted 
at the various concentrations equaled approximate- 
ly 100%. Therefore, the parent pheno does not 
remain in fresh water; it is either i 


and incorporation was complete within 4 to 8 h at 
all of the phenol concentrations tested. Thymidine 
incorporation was independent of phenol concen- 
tration at all levels tested. This is probably due to 
the small amount of thymidine incorporated by the 
phenol-mineralizin; microorganisms in comparison 
with the amount of thymidine incorporated by the 
total microbial population. (Author’s abstract) 
W85-04257 


SEASONAL DISTRIBUTION OF VIBRIO PAR- 
ICUS FRESHWATER ENVI. 


IN CALCUTTA, 
National Inst. of Cholera and Enteric Diseases, 
Calcutta (India). 
a Sarkar, G. B. Nair, A. K. Banerjee, and S. C. 
Applied and Environmental Microbiology, Vol. 
pe ee 1, p 132-136, January, 1985. 1 Fig, 5 Tab, 


Descriptors: *Vibrio, *Fish, *Plankton, *Calcutta, 
“India, Pathogenic bacteria, Seasonal variation, 
— distribution, Sediments, Monsoons, 
leces. 


The seasonal distribution of Vibrio parahaemolyti- 
cus in freshwater environs and in association with 
freshwater fishes was studied in 1982 and 1983. 
The occurrence of this organism in water and 
sediments at the three sites studied was very infre- 
quent and was restricted to the summer months, 
although it was not always isolated during these 
months. The association of V. parahaemolyticus 
= lankton was chiefly confined to the summer 

and progressively declined with the onset 
of 1 monsoons, remaining below detectable levels 


than with - Bm and sediment samples. V. parahae- 
molyticus could be recovered throughout the 
period of investigation from freshly caught and 
market samples of freshwater fishes. The highest 
recovery rate of this halophile from fishes was 
invariably from fecal samples. Most of the strains 
isolated in this study were untypable, and those 
which could be typed were predominantly sero- 
types encountered in the environment. All the 
isolates were Kanagawa negative. From this -, 
it could be a that the survival sf 
parahaemolytic h 

sient and pacer de ona biological } host. maar’ s 


abstract) 
W85-04261 





SULFATE REDUCTION IN FRESHWATER 
SEDIMENTS 


RECEIVING ACID MINE DRAIN- 
AGE, 


Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

A. T. Herlihy, and A. L. Mills. 

Applied and Environmental Microbiology, Vol. 
49, No. 1, p 179-186, January, 1985. 5 Fig, 3 Tab, 
38 Ref. NSF grant DEB-82-06827. 


Descriptors: *Acid mine drainage, *Sulfates, *Re- 
duction rate, *Lake Anna, *Virginia, Fate of pol- 
lutants, Seasonal variation, Sediments, Bacteria. 


One arm of Lake Anna, Va., receives acid mine 
drainage (AMD) from pec Creek (SO4(2-) 

concentration = 2 to 20 mM, pH = 2.5 to 3.5). 
Acid-volatile sulfide concentrations, SO4(2-) re- 
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duction rates, and interstitial SO4(2-) concentra- 
tions were measured at various depths in the sedi- 
ment at four stations in four seasons to assess the 
effects of the AMD-added SO4(2-) on bacterial 
$04(2-) reduction. Acid-volatile s concentra- 
tions were always an order of magnitude higher at 
the stations receiving AMD than at a control sta- 
tion in another arm of the lake that received no 


= = ion AMD. (authon’e eae B 
SOM) input 


BIOTRANSFORMATION OF TRICHLOR- 
OETHYLENE IN SOIL, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

J. T. Wilson, and B. H. Wilson. 

Applied and Enviromental Microbiology, Vol. 49, 
wl 1, p 242-243, January, 1985. 1 Fig, 1 Tab, 16 


ea 3 *Biotransformation, *Trichloroethy- 
lene, * Fate of pollutants, Organic compounds, 
Groundwater pollution. 


The organic contaminants that are most commonly 
in groundwater are low-moleculate- 
it, chlorinated — hydrocarbons such as 
roethylene. Unsaturated oil was exposed to 
aoe gas to enrich for methanotrophs and for 
organisms that oxidized the other small alkanes 
an ek ee ee eee 
(ICE) a to remove trichloroethylene 
from infiltrating water. The TCE was de- 
pier pater te ape Soe hee pei 
—— column. TCE was applied at 900 and 180 

iter. (Baker-IVI) 

W350 267 


NEUTRALIZATION OF ACID RUNOFF BY 
GROUNDWATER DISCHARGE TO STREAMS 
IN CANADIAN PRECAMBRIAN SHIELD WA- 


TERSHEDS, 

Sg Hydrology Research Inst., Ottawa (On- 
tario). 

For pri bibliographic entry see Field 2K. 
w33.04268 


USE OF A DIGITAL MODEL TO EVALUATE 
HYD LOG 


ROCK AQUIFER AT NIAGARA FALLS, NEW 
YORK, U.S.A., 
are Survey, Doraville, GA. Water Re- 


For pri For primary bibliographic entry see Field 2F. 


ACID MINE-WATER AND AGRICULTURAL 
POLLUTION IN A RIVER SKIRTING THE 
DONANA NATIONAL = (GUADIAMAR 
Cen rs Edafologia logia 
tro w) y Biel Aplicada del 
Cuarto, Seville ap . 
F. Cabrera, C ‘oca, E. Diaz, and P. De 


Water Research, Vol. 18, No. 12, p 1469-1482, 
1984. 8 Fig, 7 Tab, 37 Ref. 


: *Acid mine drainage, *Farm wastes, 
*Guadiamar river, *S, Donana National Park, 
Mine wastes, Rice fie! ees wastes, 
Olive mills, Heavy metals, Fertilizers, Herbicides, 
Organic matter, Water pollution sources. 


The Agrio river receives the drainage waters from 
Aznalcollar opencast-worked polymetallic sulfide 


Gopocite eniten cie males week, Ives, Sate Te 
downstream, the Agrio river joins the Guadiamar 


sediments of the Agrio and Guadiamar rivers. 
When river flows increase because of heavy rains 
or reservoir discharges, sediments are resuspended 
and transported downstream. presence of 
other effluents rich in organic matter with active 
chelating agents facilitates the dissolution and 
transport of the metals. Consequently, 30 km 
downstream from the mine heavy metal concentra- 
tions in Guadiamar river are still higher than those 
in other unpolluted rivers of this zone. Pollution by 
olive mill effluents (alpechines) is important durin mm | 
the grinding season, causing increases in the K, 
and organic matter, and decreases in dissolved 
oxygen. Nitrogen and P fertilization of rice fields 
at present does not produce abnormal increases in 
the concentration of these elements in the water. 
Concentrations of herbicides in rice field canals 
and Donana National Park waters reach values 
considered as the limit of safety for aquatic life. 
(Moore-IVI) 

W85-04293 


OCCURRENCE OF POLYCHLORINATED BI- 
PHENYLS (PCB’S) IN ADULT MAYFLIES 
(HEXAGENIA BILINEATA) OF THE UPPER 
MISSISSIPPI 

Viterbo Coll., La Crosse, WI. Dept. of Biology. 
J.R. Clements, and J. A. Kawatski. 

Journal of Freshwater Ecology, Vol. 2, No. 6, p 
611-613, December, 1984. 1 Fig, 10 Ref. 


Descriptors: *Polychlorinated biphenyls, *May- 
flies, ‘*Mississippi River, Spatial distribution, 
Chlorinated hydrocarbons, Aquatic insects. 


Gas chromatographic analysis of extracts prepared 
from adult mayflies (Hexagenia bilineata) collected 
from the Mississippi River between Prescott, WI 
Gregor, IA indicated that polychlorinated 
biphenyls (PCB’s) were as widely distributed and 
as abundant in 1983 as they were in 1980. The 
ranges of total body burden of PCB preeorntif. | 
wet weight) within this 300-kilometer section o! 
the river were 0.17 - 2.10 in 1980 and 0.21 - 3. 10a 
1983. The 1980 geographic distribution pattern of 
PCB concentrations was similar to that which 
others found in 1976 for H. bilineata, but the 
mayfly body burden was less at nearly all sites 
similarly sampled in 1980. This trend did not per- 
sist in 1983; PCB’s were as abundant and as widely 
dispersed in H. bilineata in 1983 as they were in 
1976. (Author’s abstract) 
W85-04316 


NOMOGRAM FOR CALCULATING WATER 

TEMPERATURE AND ADDITIONAL EVAPO- 

RATION LOSSES IN THERMALLY POLLUT- 

ED SURFACE WATER (EIN NOMOGRAMM 

ZUR BERECHNUNG DER WASSERTEMPERA- 

TUR UND DER ZUSATZLICHEN VERDUN- 
IGSVERLU: 


Meteorologischer Dienst der DDR, Berlin. Fors- 
a fuer Hydrometeorologie. 


Wasserwirtschaft-Wassertechnik, Vol. 33, No. 11, 
p 392-393, November, 1983. 2 Fig, 2 Tab. 


Descriptors: *Nomograms, *Water temperature, 
*Evaporation losses, *Thermal pollution, Graphi- 
cal methods, Cooling zones, Wind speed. 


An easy-to-use nomogram was developed to calcu- 
late water temperature and additional evaporation 
losses for thermally polluted waters in the German 
Democratic Republic based on the exponential 
method of determining water temperature and two 
— published formulas for evaporation. 

nomogram takes the form of four quadrants 
separated by a horizontal and a vertical axis: the 
lower left quadrant contains a diagram for the 
change in the evaporation function dV/dT sub w 
(where V = evaporation and T sub w = water 
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temperature of the cooling surface in degress C); 
the upper right quadrant contains a diagram of a 
function to calculate mean excess temperature; in 
the u left, the evaporation level ta V in 
mm/day can be read off; and at lower right is a 
double lacie showing the proportional relation- 
ship between the dimensionless cooling surface F* 
(from which the concrete surface F can be deter- 
mined in sq m) and the cooling effect in %. In the 
lower left 4 quadrant, both formulas for evaporation 
are plotted (a includes wind , while 
into naa nt gl oye ara Mean <i tem- 
perature is shown in its dependence on extent 
of the cooling zone (T sub A-T sub n, i.e., cooling- 
water discharge temperature-natural 
ature). An example of the use of the nomogram is 
given: if, for a cooling zone of 10 K, a cooling 
effect of 1 K or 10% is required, the nomogram 
shows that a cooling surface of F* = 2.3 is neces- 
sary and also, by reading off the ordinate, that the 
mean excess temperature (mean T sub w - T sub n) 
is 4 K for the total cooling surface, the value in the 
lower left quadrant is therefore 22 C, and the 
intersection of this line and the 4-K line from the 
upper right gives, in the upper left quadrant, the 
additional evaporation loss of 2.9 mm/day for for- 
mula a at a wind speed of 2 m/sec and of 2.2 mm/ 
day for formula b. (Gish-IVI) 
W85-04325 


ag OF AROMATIC COMPOUNDS 
IN WATER IN THE PRESENCE OF HYDRO- 
GEN PEROXIDE, 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 

ansour. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 14, No. 1, p 89-95, January, 1985. 
3 Fig, 1 Tab, 15 Ref. 


Descriptors: *Hydrogen peroxide, *Photolysis, 
*Fate of pollutants, *Aromatic compounds, Chem- 
ical reactions, Solar radiation, Acidity, Organic 
compounds, Benzene, Hydrogen ion concentra- 
tion, Decomposition. 


The reactivity of certain aromatic compounds with 
OH-radicals generated in aqueous solution by pho- 
tolysis of hydrogen peroxide was investigated. By 
extrapolation, the decrease in concentration on ir- 
radiation with sunlight can serve as a simple meas- 
ure of the degradability of a compound. Decompo- 
sition of hydrogen peroxide into radicals is effected 
by light and is faster at higher pH values. The rate 
of decomposition of H202 into OH radicals thus 
depends on pH and on the nature and concentra- 
tion of impurities in the water. The effect of H202 
on the oxidation of benzene was examined and the 
rate and product distribution were determined ac- 
curately. Decomposition rates of H202 were 
greater than those of benzene. The concentration 
of H202 altered only little during the early stages 
of the reaction, so it may be considered to be 
constant in this first phase, while the second reac- 
tion phase proceeds faster as the initial ratio of 
substrate to hydrogen peroxide increased. At about 
equal initial substrate and H2O02 concentrations the 
reaction slows progressively with time. At pH 3.9 
the H202 decomposition and the oxidation of or- 
ganic compounds take place quickly. At pH 2.5 the 
H202 reaction rate depends on the organic sub- 
strate and its behavior in aqueous solution. Increas- 
ing concentrations of oxygen accelerate the H202 
breakdown in comparison with rates after flushing 
with nitrogen. Ultraviolet light causes changes in 
the chemical compounds in the presence of OH 
radicals and may play an important role in the 
disappearance of the substances in aquatic environ- 
peeys Apparently, some compounds can be detoxi- 
we wee (Baker-IVI) 


EFFECT OF AROCLOR 1254 ON THE BIO- 
LOGICAL FATE OF 2,6-DIMETHYNAPHTHA- 
LENE IN COHO SALMON (ONCORHYNCHUS 


KISUTCH), 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

T. K. Collier, E. H. Gruger, Jr., and U. Varanasi. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 34, No. 1, p 114-120, March, 
1985. 1 Fig, 1 Tab, 15 Ref. 





Descriptors: *Salmon, *Polychlorinated biphenyls, 
*Fate of pollutants, *Dimeth a Aro- 
clor 1254, Organic compounds, Oil spills, Fish, 
Water pollution effects. 


The effect that exposure of coho salmon to PCBs 
(polychlorinated biphenyls) can have on the subse- 
uent biological fate of 2,6-dimethylnaphthalene 
(DMN) was investigated. The results show that the 
biological fate of DMN in salmon can be substan- 
tially altered by prior exposure of the fish to PCBs. 
levels of DMN metabolites 


kg body weight as compared to controls. No in- 
crease was seen in either the amount or the propor- 
tion of DMN metabolites in the liver of PCB- 
exposed fish. PCBs did induce hepatic metabolism 
of xenobiotics in the liver, but the DMN metabo- 
lites were readily excreted from this organ into the 
bile, where increased levels of DMN-derived C-14 
were found after PCB exposure. Analyses of the 
extrahepatic tissues provided further evidence for 
enhanced excretion of DMN or its metabolites 
from PCB-exposed coho salmon. Muscle, brain, 
and blood all showed decreases in DMN-derived 
radioactivity as a result of PCB exposure at the 
dose. In the blood the biological half-life of 
DMN-derived C-14 was reduced by about 40% 
after PCB exposure at both doses. The overall 
effect of PCBs ap to be increased levels of 
DMN metabolites in the bile, resulting in generally 
lower levels of DMN or its derivatives in extrahe- 
ed tissues. (Baker-IVI) 
85-04351 


ORGANO-CHLORINE INSECTICIDES AND 
PCBS IN RIVER NILE WATER, EGYPT, 
National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

M. A. El-Dib, and M. I. Badawy. 

Bulletin of Environmental tamination and 
Toxicology, Vol. 34, No. 1, p 126-133, January, 
1984. 1 Fig, 4 Tab, 17 Ref. 


Descriptors: *Nile River, *Egypt, *Organochlor- 
ines, *Insecticides, *Path of pollutants, *Polychlo- 
rinated biphenyls, Agricultural chemicals, Industri- 
al wastes, DDE, DDT, DDD, Lindane, Endrin, 
Pesticide residues. 


Attempts were made to identify and measure the 
concentration of organochlorine insecticides and 
PCBs (polychlorinated biphenyls) liable to reach 
the River Nile in the Delta region where intensive 
agricultural and industrial activities are carried on. 
Residues of BHC, lindane, endrin, p,p’-DDT, p,p’- 
DDE and p,p’-DDD were identified in all river 
water samp es y amelie’: The highest concentrations 
of these chemicals were found in the river water at 
Kafr Al-Ziat. At that location, refinery and pesti- 
cide-packing firms discharge their wastewaters 
into the river. Further downstream the concentra- 
tions were smaller as evaporation, adsorption on 
suspended clays and — by aquatic organisms 
contributed to the decline in residue levels. Resi- 
due levels of the studied organochlorines and 
PCBs may affect aquatic life and lead to their 
accumulation in the food chain. (Baker-IVI) 
W85-04352 


INCORPORATION OF PLUTONIUM, AMERI- 
CIUM AND CURIUM INTO THE IRISH SEA 
SEABED BY BIOLOGICAL ACTIVITY, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Fisheries Lab. 

P. J. Kershaw, D. J. Swift, R. J. Pentreath, and M. 

B. Lovett. 

Science of the Total Environmental, Vol. 40, p 61- 
81, December, 1984. 18 Fig, 15 Ref. 


Descriptors: *Fate of pollutants, *Plutonium, 
*Americium, *Curium, *Irish Sea, *England, _— 
turbation, Radionuclides, Echiurans, Animal 
havior, Seabed. 


Bioturbation was considered as a potentially signif- 
icant mechanism for the incorporation of long- 
lived radionuclides into the seabed and in particu- 
lar the activities of a large echiuran Maximulleria 
lankesteri. Radionuclides of the transuranium ele- 
ments plutonium, americium and cirium are dis- 
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charged into the Irish Sea under authorization as 
part of the low-level liquid effluent from the Brit- 
ish Nuclear Fuels plc reprocessing plant at Sella- 
field, Cumbria, . The distribution of Pu- 
239, 240, Pu-238, -241 , Cm-244 and Cm-242 
concentrations and the Pu-239, 240/Pu-238 quo- 
tient in samples taken in April and May 1983 pa 
the sediment surface, burrow linings, sediment ad- 
jacent to burrows, and the gut contents and body 
of a large M. lankesteri clearly indicate that biotur- 
bation {is responsible, at least in part, for the incor- 
poration of these radionuclides ethics en. dh 
140 cm. This area of sediment represents a 

cant Ls grt Bed sink, but the permanence ° this 
sink and the likelihood that radioactivity will be 
remobilized and be returned to man, depends on a 
large number of factors. (Collier-IVI) 

W85-04357 


EFFECT OF DOMESTIC EFLUENTS ON 
GROUNDWATER QUALITY: A CASE STUDY, 
North Carolina Agricultural and Technical State 
Univ., Greensboro. Dept. of Plant Science and 


Technolo 
M. R. Reddy, and S. J. Dunn. 
Science of the Total Environment, Vol. 40, p 115- 


124, December, 1984. 3 Fig, 3 Tab, 26 Ref. 


Descriptors: *Groundwater CB sremenre: *Greens- 
boro, *North Carolina, astewater 

*Septic wastewater, Path of pollutants, Nitrate, 
Phosphorus, Chlorides, Lead, per, Iron, Man- 
ganese. 


A community to the east of Greensboro, North 
Carolina, disposes of domestic waste into septic 
systems and the effluent has been seeping into an 
adjacent watershed over a long period of time. To 
determine the extent of contamination, a network 
of observation wells was established in the drain- 
age area of the septic systems; groundwater sam- 
ples from the observation wells were collected in 
the spring, summer and fall of 1981, 1982 and 1983 
d analyzed for nitrate, phosphorus, chloride, 
lead, copper, iron, and manganese using standard 
methods. Nitrate, phosphorus, and chloride were 
shown to be coming from septic systems and 
moving into groundwater. Nitrate and chloride 
levels were less than the maximum allowable limits 
in drinking water, whereas phosphorus was above 
the limits in 41% of the wells. Concentrations of 
iron and manganese were above the recommended 
levels in 27 and 50% of the wells, respectively. 
The concentrations of lead and copper were below 
the allowable maximum levels in drinking water. 
a of groundwater in the study area 
ee could be attributed to domestic 
detergents, and contamination with iron and 
salgheine could be attributed to corrosion of 
household pipes. (Collier-IVI) 
W85-04361 


PH OF THE ATMOSPHERIC PRECIPITATION 
IN VENICE, RELATED TO BOTH THE DY- 
NAMICS OF PRECIPITATION EVENTS AND 
THE WEATHERING OF MONUMENTS, 
Consiglio Nazionale delle Ricerche, Padova 
(italy). Ist. di Chimica e Tecnologia dei Radioele- 
menti. 

D. Camuffo, M. Del Monte, and A. oa 
Science of the Total Environment, Vol. 40, p 125- 
139, 1984. 7 Fig, 1 Tab, 27 Ref. Commission of the 
European Communities, Directorate-General for 
Science, Research, and Development contract 
ENV-757-1/SB. 


Descriptors: *Precipitation, *Hydrogen ion con- 
centration, *Venice, *Italy, *Water pollution ef- 
fects, *Weathering, Chemistry of precipitation, 
Wind direction, Acid deposition, Scirocco, Bora. 


The pH of precipitation in Venice during the 1960s 
appears to have been slightly above the level of 
uncontaminated rainfall and very compared 
with data generally found in the literature for the 
rest of Italy and Burope in eneral. On the con- 
trary, from observations of the weathering of 
marble monuments in Venice, one would expect 
aggressive precipitation, i.e. that characterized by 
lower pH levels. However, the pH level is recog- 
nized as an inadequate index for the aggressivity of 
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yy stares and the stone deterioration appears to 
closely related to the way rainfall wets the 
surface of the monuments and activates the dry 
deposition occurring between two precipitation 
events. Only rarely does it seem to be due to acid 
rainfall. On the basis of local dynamic climatology, 
an analysis has been carried out of present and past 
data and of the possible hypotheses leading to 
these unusual values. Particularly interesting is the 
frontal situation ori d aloft t by a warm, moist 
wind (i.e. Scirocco) passing over the Alps and a 
cold wind below from Da tia (i.e. Bora). This 
situation favors heavy rainfall which is relatively 
uncontaminated by anthropogenic emissions, but is 
contaminated, on the other hand, by Saharian dust. 
From laboratory tests this dust was found to be 
capable of neutralizing the free acidity in rain. 
Precipitation events associated with NE wind are 
very juent, as shown by the precipitation roses. 
Therefore, in Venice and its hinterland, precipita- 
tion dynamics is often associated with the meeting 
of air masses which are relatively uncontaminated 
by an enic activity. The nce of buffer- 
ing agen natural (i.e. dust, soil 
pads my and anthropogenic (i.e. agricultural fertil- 
om are the main causes of precipitation, with 
high pH levels in the whole of the region subjected 
to Boro-type inflows, unlike the rest of the terri- 
tory, as present measurements appear to confirm. 
(Author’s abstract) 
W85-04362 


REDOX STATE AND SEASONAL TOXICITY 

OF NATURAL WATER, 

Akademiya Nauk SSSR, Moscow. Inst. Khimi- 

cheskoi Fiziki. 

Yu. I. Skurlatov, L. S. Ernestova, E. V. Shtamm, 

T. V. Shpotova, and V. B. Kalinin. 

Doklady Biological Sciences, Vol. 276, No. 1-6, nd. 
ranslated from 


339-341, June, 1984. 1 Fig, 8 Ref. T: 
Doklady Akademii N: 
1014-1016, June, 1984. 


uk SSSR, Vol. 276, No. 4, p 


Descriptors: *Hydrogen peroxide, *Chemical ki- 
netics, *Toxicity, *Natural waters, *Volga River, 
*USSR, Oxidation-reduction potential, Seasonal 
variation, Surface water, Photolysis, Decomposi- 
tion, Fish. 


The kinetics of decomposition of H202 added to 
natural water under various conditions is exam- 
ined. The reaction is of zero order with respect to 
H202 concentration, its velocity is dependent on 
the source of the natural water and its content of 
hydrobionts, is virtually ind it of illumina- 
tion and the time of day, and fs mach greater then 
the velocity of H202 photolytic decomposition in 
sunlight in distilled water. Until recently the state 
of natural water in the Volga was characterized by 
an oxidative function - the analysis of water sam- 
ples showed only H2O02. In 1982 when working on 
the Volga it was noted that a seasonal change in 
the redox state of the water from the normal 
oxidative in the spring to ph toxic reductive in the 
summer was occurring. This transition did not 
involve pronounced changes in in any standard hy- 
drochemical or hydrobiological The 
transition of natural water from the oxidative to 
the reductive state is accompanied by the death of 
fish larvae at the earliest stages of their develop- 
ment. Thus, the parameters of the self-purification 
capacity and redox state of natural water can be 
considered as the most important parameters of the 
ality of natural water, characterizing not only 
the direction and intensity: of self-purification 
chemical processes but also the toxic properties of 
water with respect to hydrobionts, in particular 
fish larvae at the early states of their development. 


(Baker- 
W85-04363 


TIME TRENDS OF ORGANOCHLORINE 
oar naaae RESIDUES IN SEVEN SEDEN- 

'Y MARINE FISH SPECIES FROM A NOR- 
WEGIAN FJORD DURING THE PERIOD 1972- 
1982, 


Norges Veterinaerhoegskole, Oslo. Inst. for Far- 
makologi og Toksikologi. 

J. U. Skare, J. Stenersen, N. Kveseth, and A. 
Polder. 
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of Environmental Contamination and 
, Vol. 14, No. 1, p 33-41, January, 1985. 
ig, 2 Tab, 28 Ref. 


Descriptors: *Chlorinated hydrocarbons, *DDT, 
*Norway, *Fish, Fate of fal 


lutants, Organic com- 
Insecticides, Water pollution effects, 
‘jords, Polychlorinated biphenyls, DDE, DDD. 


ee ee re aE Se Se 
Norway, the insecticide had been used for about 25 
yr in spraying commercial fruit orchards 1 to 3 
each year. The contamination levels of or- 
logically monitored in 


DpT and/or its princi 
p,p’-DDE. In addition 182 
amounts of the metabolite PR: DD. Residues of 
PCBs were found in 189 o livers. The residue 

varied considerably, even within the same 
species from the same locality. As expected, a 
decrease was noted in the relative amount of un- 
transformed DDT from 1972 to 1982. The flux of 
PCBs and DDT-related pollutants into and out v4 

fj ecosystem and its biomass is 

water currents, the temperature, and p’ = 
Cipitation. The overall trends in the levels found 
during the study were assumed to reflect the 
change in biological availability of these contami- 
nants in the local fjord over the time period stud- 
ied. (Baker-IVI) 
W85-04365 


tion pi 
had detectable 


GROSS ALPHA AND BETA RADIOACTIVI- 


vironmental Contamination 

Toxi , Vol. 14, No. 1, p 83-88, January, 1985. 
1 Fig, 6 ‘ab, 17 Ref. 

: “Radioactivity, *Water pollution 

*Fate of jutants, *Tennessee, Mining, 

Industrial wastes, Vegetation, Sedimentation, Ra- 

dioactive wastes, Bioaccumulation, Aquatic plants. 


water, sediments, and macrophytes from several 
sande stented ailee meses aoe 


ivity present in surface 
samples from all 14 sampling stations were 
wer than the drinking water 
ples were taken from stations 
iately below the Nuclear Fuel Services 
and TNS, Inc. facilities which are involved 
the nuclear cycle. Surface water samples 
from a station on Martin Creek below } 
i the highest mean gross alpha radioactivi 4 3 
— and the alpha radioactivity for 
sample (10.1 ). Measurements of 
Spalonstinnis in ate aquatic sedi- 
d the presence of high natural a 
for- 
areas 


tHlUL 


ee 
He 


uclides are being exten- 
sively bioaccumulated - aquatic life present in 
NFS facily. (Baker.1VI) ‘ 
W85-04367 


CONTRIBUTION TO THE STUDY OF PHOS- 
PHATE ION DESORPTION DURING THE DI- 
LUTION OF URBAN SEWAGE OUTFALLS IN 
THE MARINE ENVIRO 


, 


Centre Univ. de Luminy, Marseille (France). Lab. 
d’Oceanographie. 

P. David, F. Raffelini 

Marine Pollu tion Bulletin, Vol 15, No. 12, p 444- 
447, 1984. 7 Fig, 2 Tab, 15 Ref. 


Descriptors: *Phosphates, *Wastewater disposal, 
*Effluents, *Dilution, Mediterranean, Marine envi- 
ronment, Wastewater outfalls, Ortho- 
phosphates, Suspended solids, Colloids, Fate of 
pollutants. 


i ee es Cee e load in 

the marine environment was studied, wi pee 
lar attention to the orthophosphate ions. 4 
were taken from the surface water, from the 
wastewater, from the polluted seawater and from 
offshore in the Mediterranean Sea. The study of 
unfiltered dilutions showed that the dissolved orth- 
ophosphates are not linearly diluted in the solu- 
tions. The dilution of sewage in seawater allows 
the particles and colloids to desorb phosphate ions, 
thus i re Boor “1 of oc me — 
inorganic p te. importance of particles 
and colloidal types of substances present in the 
continental output and particularly in a city outfall 
were demonstrated. The liberated ions fertilize the 
environment along the dilution and the dispersion 

ient in seawater. (Baker-IVI) 

85-04380 


APPEARANCE OF PCBS IN THE SURFICIAL 
SEDIMENTS OF CASCO BAY, MAINE, 

Bigelow Lab. for Ocean Sciences, West Boothbay 
Harbor, ME. 

P. F. Larsen, D. F. Gadbois, A. C, Johnson, and R. 
F. Maney. 

Marine Pollution Bulletin, Vol. 15, No. 12, p 452- 
453, 1984. 1 Fig, 1 Tab, 6 Ref. NOAA-NMFS 
contract NA-80-FA-C-0008. 


Descriptors: *Casco Bay, *Polychlorinated bi- 
phenyls, *Portland Harbor, *Maine, Organic 
carbon, Organic compounds, Sediments. 


The status of Casco Bay in regard to sediment 
polychlorinated biphenyl *(PCB) levels is updated 
based on results of continuous monitoring of the 
benthic community and several chemical pollutants 
in this area. In the present study, Bs were 
encountered at every station sampled. At station 
29, PCB sediment levels ranged between 0.05 and 
0.10 ppm with a mean of 0.06 ppm. In Portland 
Harbor, concentrations ranged fom 0.08 to 0.34 
ppm. The five stations spaced throughout Portland 
Harbor and sampled in August 1983 manifested 
sediment PCB concentrations between 0.1 and 0.32 
ppm. Whereas this sampling density is not suffi- 
cient to draw definitive conclusions as to the abso- 
lute distribution of total PCBs in Portland Harbor 
sediments, the data are suggestive. The hi 
concentrations are at those stations closest to the 
Portland waterfront. Total organic carbon (TOC) 
ly significantly correlated with the sedi- 
ment fraction. The correlation between PCB 
concentration and both TOC and sediment fine 
fraction was not significantly different from zero. 
The lack of a relationship between TOC and PCB 
concentrations may suggest that PCBs are enterin 
Portland Harbor directly, and not associated wi 
sewage organic carbon. (Baker-IVI) 
W85-04382 


Michigan Dept. of Natural Resources, Lansing. 
Bureau of Water ement. 

D. A. Hamilton, D. C. Wiggert, and S. J. Wright. 
Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 1-11, January, 1985. 8 Fig, 2 Tab, 9 Ref, 1 
Append. EPA grant P00558801. 


Descriptors: *Mass transport, *Model studies, 
*Fate of pollutants, *Groundwater pollution, 
Chromium, Analytical methods, Finite element 
method, Method of characteristics. 


Three mass transport modeling methods were ap- 
plied at a single site to predict the location of a 
chromium plume in an aquifer. The models are an 
analytical solution, a finite element formulation, 


and a method of characteristics formulation. A 
cost/benefit analysis of the three methods indicates 
that the analytical model is the most effective. The 
finite element and method of characteristics nu- 
merical formulations are aged pene gir. 
uifer lexities, a 
ease of use makes analytical the 
obvious first step in any mass transport modeling. 
pe: when the complexities of the a 
more refined analysis, 
tere ufc data could america mass 
bemaed ade byes g sgpeaber x a 
den ara crit must 
pa a before using the finite element be oe 
The method of characteristics methodology is nu- 
merically more accurate than finite elements in 
- ‘——. gpd egy 
aquifer complexities, recharge, 
Withekawals, (owe VD 
W85-04393 





convection: 


MODEL OF DISPERSION IN COASTAL 
WATERS, 
Miami “!niv., Coral Gables, FL. Coll. of Engineer- 


ing. 

D. A. Chin, and P. J. W. Ri 

Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 12-28, January, 1985. 15 Fig, 17 Ref, 1 Append. 


Descriptors: *Coastal waters, Mees rier *Math- 
ematical models, *Wastewater outfall, Simulation, 
Currents, Wastewater disposal, Marine environ- 
ment. 


A mathematical model that predicts the far field 
dispersion of wastewater dischar, m ocean 
outfalls is presented. The model is a 
random walk-type simulation and directly uses the 
data obtained from spatially distributed, continu- 
ously recording, current meters. Such data are 
frequently obtained during the design of major 
ocean outfalls. The model is tested by using meas- 
ured current meter data to predict the concentra- 
tion distribution resulting tied bgp a agent oe 
continuous point source releases during stra 

pr pe periods. Predictions of the tempo- 
a and spatial Ler of maximum concentra- 
tion, diffusing cloud size, and diffusion coefficient 
were found to be in excellent agreement with 
tig as ti field studies. (Author’s abstract) 


5C. Effects Of Pollution 


TOXICITY OF NITRITE TO CHANNEL CAT- 
FISH (ICTALURUS PUNCTATUS), TILAPIA 
(TILAPIA AUREA), AND LARGEMOUTH BASS 
(MICROPTERUS SALMOIDES): EVIDENCE 
FOR A EXCLUSION MECHANISM, 
= Texas State Univ., San Marcos, Aquatic 


R. M. Palachek, and J. R. Yoel 

Canadian Journal of Fish and Aquatic Sciences, 
Vol. 41, No. 12 1739-1744, Fn oe ha 1984. 2 
Fig, 1 Tab, 31 


Descriptors: *Water pollution effects, *Toxicity 


Tepe DNitrites, Chemical reactions, Catfish, Bass, 


The 96 hr median lethal concentrations of nitrite to 
channel catfish, tilapia, and largemouth bass under 
similar water quality conditions were significantly 
different. Channel catfish were the least resistant 
with a value of 7.1 mg NO2-N/liter. Tilapia were 
intermediate in tolerance with 16.2 mg NO2-N/ 
liter and largemouth bass had a value of 140.2 mg 
NO2-N/liter. Methemoglobin levels increased as 
environmental nitrite levels increased, with the 

tion of the largemouth bass whose methe- 
moglobin levels did not increase until nitrite con- 
centrations reached 48.7 mg/liter. These data indi- 
cate that there is a mechanism in largemouth bass 
that excludes nitrite from the plasma. This raises a 
question concerning the primary toxic mechanism 
of nitrite. The oo plasma nitrite levels may be 
indicative of a more selective chloride uptake cell 
located in the gills, resulting in exclusion of nitrite. 


(Baker- 
W85-03825 





AMBIENT PH AND CALCIUM CONCENTRA- 
TION AS MODIFIERS OF GROWTH AND 
CALCIUM DYNAMICS OF BROOK TROUT, 
SALVELINUS FONTIN 

DW a ae Toronto. Research Div. 


‘Sead of matics Mick. 


Fisheries and A 
ences, Vol. 41, No. er p 1774-1780, ber, 
1984. 2 Fig, 3 Tab, 45 Ref. 


Descriptors: *Acidity, *Calcium, *Trout, *Fish 
=. Trace metals, Water pollution effects, Hy- 
en ion concentration, Fi 


tissues. 
Juvenile brook trout were maintained in water of 
pH 5.3 or 6.5 and calcium concentrations of 5 or 40 
mg/liter to determine the effects of these factors 
on fish growth and calcium dynamics. Growth 
rates varied more than two-fold and were signifi- 
cantly reduced by both low ambient calcium con- 


y affected by calcium concen- 

H. ‘Brook trout in low calcium 
water retained less labeled 

deposited less labeled calcium in axial skeleton and 

visceral tissues than fish in high-calcium water. 

slighty ‘ot siguiiclady sohucel caceg fax to 

ly but si; ly among in 

low calcium water, but neither pH nor ambient 

calcium concentration significantly affected ash 

content or calcium concentration of og skeleton 


tration but not 


caught in lakes of low pH and calcium concentra- 
tion. However, in the present study, only pH and 
calcium concentrations were varied, while in the 
field, elevated concentrations of metals are fre- 
co)! ren with low pH. (Baker-IVI) 


PHOSPHORUS-BASED FISH KILL _ RE- 
SPONSE FUNCTION FOR. USE WITH STO- 
CHASTIC LAKE MODELS, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 


N i of Fisheries Management, 
be 4 4 No. 4B, p 556-565, Fall, 1984. 7 Fig, 3 Tab, 


Descriptors: *Fish management, *Phosphorus, 
*Stochastic models, “Lakes” *Model on *Fish 
kills, Algal growth, Oxygen, Eutrophic lakes. 


ee ee sn ee oe 
in the h ona ey Universi “quality de 
ystem in Baton Rouge, Water ity data 
pe namo an cen. Id level o 1 0.400 mg/ 
liter total phosphorus below which no kills were 
observed. A uniform frequency of occurrence of 
summer kills of 3% was noted when phosphorus 
levels exceeded 0.400 m = Physical <a 
wind apparent! 
p here in algal sown | 
horus value. Optimum 
weather conditions Ps aa blooms that subse- 
quently collapse when the conditions change, re- 
sulting in ee a. and suffocation of fish 
populations. kill response can be charac- 
terized as a rectangular distribution for kill risk 
assessment in conjunction with stochastic total 
phosphorus models. Such a representation of cata- 
strophic lake responses provides a very effective 
means of quantifying the risk and levels of system 
improvement projected for management alterna- 
tives. This approach is particularly attractive in 
terms of minimal data requirements once the spe- 
cific response function has been identified. A data 
base should be developed from a broad range of 
lakes to verify the applicability of the summerkill 


mse function. er-IV 
W45-03836 . 


TOXICITY OF COPPER TO THE MARINE 
AMPHIPOD AELORCHESTES COMPRESSA 
IN THE PRESENCE OF WATER- AND LIPID- 
SOLUBLE LIGANDS, 

Australian Atomic Energy Commission Research 
Establishment, Sutherland. 

M. Ahsanullah, and T. M. Florence. 
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Agr 4 Vol. 84, No. 1, p 41-45, Decem- 
ig, 3 Tab, 19 Ref. 


*Copper, ae *Amphipods, 
Mea Water lution Fn reer se 
Aquatic animals, Water —— 


Acute toxicity tests were carried out on the marine 
amphipod Allorchestes compressa Dana using 


copper sulfate and some or; complexes. 
For co; sulfate, 96 h Les0 oo conti of 0. 


1 and 
0.5 mg iter were determined for the juveniles 
and the adults, respectively. Juveniles were about 
4.5 times more sensitive to copper than adults. 
pe age ny caer aguas were tested on adults 
The water soluble ligands nitrotriacetic 
acid, 8-hydroxyquinoline-5-sulfoic acid and tannic 
acid ameliorated copper toxicity by deteasng he 
sspeniivadian of free ionic copper while lipid- 
soluble ligands such as oxine eae ium seule 
anthogenate increased copper sorkY sersaer 
a9 Sach of aaenaeen ates ae 
cell membrane and participating in injurious reac- 
tion. The copper complex with 2,9-dimethyl-1,10- 
apap sets a, was the most toxic —_— tested. 
tt is suggested that the presence of these ligands in 
the receiving water should be taken into consider- 
ation when establishing water quality criteria. (Au- 
thor’s abstract) 
W85-03841 


SANITARY QUALITY OF THE JORDAN 
RIVER IN SALT LAKE COUNTY, UTAH, 
Geological oe Salt: Lake City, UT. Water 
Resources 

For primary bibliographic entry see Field 5B. 
W85-03908 


WATER-QUALITY STUDY OF THE RUSSIAN 
RIVER BASIN DURING THE LOW-FLOW 
SEASON 1973-78, SONOMA AND MENDO- 
CINO COUNTIES, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W85-03919 


WATER-QUALITY ASSESSMENT OF THE IL- 
LINOIS RIVER BASIN, ARKAN: 
Geological Survey, Little Rock, AR. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5B. 
W85-03925 


TERATOGENIC Rn oy OF CHROMIUM 


RANA TIGRINA: IMPLICATIONS IN THE EN- 
VIRONMENTAL MANAGEMENT OF CHRO- 


MIUM, 
Centre for Water Resources Develo 


ment and 
Management, Calicut (India). Water 


ity and 


i of Environmental Studies, 
Vol. 23, p 131-137, 1984. 4 Fig, 3 Tab, 23 Ref. 


Descriptors: *Chromium, *Toxicity, *Teratogens, 
*Fro Amphibians, Irrigation water, Heavy 
Bison Water pollution effects, Larvae. 


Experiments on frog tadpoles exposed to chromi- 
um (VI) revealed a Scaee teratogenic effect from 
this element. The metal induced marked changes in 
the s pattern of tadpoles. Stressed tad- 
poles exhibited erratic fast and twisting movements 
accompanied by a decreased frequency of their 
movements toward the surface for air, followed by 
sluggishness and death. All concentrations of chro- 
mium caused loss of pigmentation in the animal 
skin and clustering of pigments on the dorsal side 
of the head. Eyes were broadened in 60, 80 and 
100% of tadpoles in 2, 5, and 7 ppm chromium, 
respectively. If rep containing waters are to 
be used in me existing standards this 
may lead to colesiion of the population or disturb- 
ances in the general health and normal growth of 
tadpoles. These levels may also adversely affect 
several other aquatic organisms which commonly 
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occur with tadpoles, which may also affect the fish 
ulation which feed on these organisms. (Baker- 


W85-04035 


LIMNOLOGY OF A PERTURBED HIGHLY 
SALINE CANADIAN LAKE, 

Saskatchewan Univ., ‘ctuiacoe. ey =: t. of Biology. 
For Jae bibliographic entry see Field 2H. 


INTERACTIONS OF THE ap a a a 
‘BAYLUSCIDE’ WITH DEVELOPMENT 
DINITROGEN AND THEIR N-ASE 
AND RESPIRATORY ACTIVITIES IN WATER, 
Cairo Univ., Giza Mon NF os of nate 
N.A. Hegazi, M. M 

Makboul, and E. F. Khalil 

Archiv fur Hydrobiologie, Vol. 102, No. 1, p 105- 
115, November, 1984. 5 Fig, 3 Tab, 17 Ref. 


Descriptors: *Water pollution effects, *Mollusci- 
cides, *Bayluscide, *Nitrogen ‘fixing bacteria, Ni- 
ow fixation, Nitrogen cycle, oorganisms, 


Potential N2-fixation and total respiration were 
measured in water systems prepared from samples 
obtained from Bahr Yousef , Fayoum, Egypt. 
Bayluside at 1 and 10 fold recommended dose 
relatively inhibited development and N2-ase activi- 
ty of asymbiotic N2-fixers durin, early stages (1-4 
days) of incubation. Such inhibition was .dimin- 
ished and ‘stimulatory effects were developed after 
2 weeks of incubation. Both doses of Bayluscide 
ed the development of Azotobacter, Azo- 
monas, and N2-fixing bacilli and Gram 
negative short rods. Serious inhibition was attrib- 
uted to application of as much as 100 fold recom- 
mended a of per ges org rods eh 
pared to o' or; relative! aoe 4 tolerated 
concentrations of Gat euaee Rates of O2- 
pe were followed during ¢ 6 da days of incubation 
water system and stimulatory effects were 


nounced for both 1 and 10 fold doses. (Baker-fV1) 
W85-04058 


STUDIES ON THE TOXICITY OF PENTACH- 
LOROPHENOL, SODIUM-PENTACHLORO- 
PHENATE AND PHENOL TO A PULMONATE 
SNAIL LYMNAEA LUTEOLA CK), 

K.L.D.A.V. Coll., Roorkee (India). Dept. of Zool- 


ogy. 
P. K. Gupta, P. S. Rao, and V. S. Mujuradar. 
Archiv fur Hydrobiologie, Vol. 102, No. 1, p 123- 
130, November, 1984. 4 Tab, 23 Ref. 


Descriptors: *Toxicity, *Snails, *Pentachloro- 
phenol, *Sodium Bp ya *Phenols, 
Industrial wastes, Water pollution effects. 


The toxicity of pentachlorophenol (PCP), sodium 
gentaeiicsopheuste (NaPCP) and phenol to a 
reshwater pulmonate snail, Lymnaea luteola was 
determined. Ninety-three percent mortality was 
noted after 24 hr of treatment at 0.70 g/l of i 
In 0.60 mg/1 concentrations, the same percen 
of mortality occurred after 48 hr. At the end of 2 
and 96 hr of exposures at 0.5 and 04 m/gl respec 
tively, 100% mortality was observed. NaPCP re Te- 
corded 90% death of snails at the end of 24 and 48 
hr exposure in 1.40 and 1.30 mg/l, respectively. 
Median survival periods of snails for various con- 
—— of the three chemicals were observed 
a 4 with the decreasing concentration. The 
came of toxicity for the chemicals was 
PCP>NaPCP> phenol. As L. luteola is more 
sensitive to these chemicals than the fishes and 
other mollusks, it could be safely used for screen- 
ing tests. (Baker-IVI) 
85-04059 


EFFECTS OF PH ON TOXICITY OF AS, CR, 
CU, NI, AND ZN TO SELENASTRUM CAPRI- 
CORNUTUM PRINTZ, 

Marshall Univ., Huntington, WV. Dept. of Biolog- 
ical Sciences. 

C. J. Michnowicz, and T. E. Weaks. 
Hydrobiologia, Vol. 118, No. 3, p 299-305, 1984. 2 
Fig, 32 Ref. 
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ly higher than that of both 7 and 14 day old 
cultures. Treatment of S. i 


Wisconsin Univ.-Milwaukee 
Christensen. 


weizerische Zeitschrift fur Hydrologie, Vol. 
rr ae 1, p 100-108, October, 1984. 3 Fig, 2 Tab, 


: *Heavy metals, *Toxicity, * 
Weibull transf< 


— . 
life, *Organic compounds, i 


are fully correlated. If, instead, the toxicants act on 
— saps — and -¢ action toler- 
it action is 

tte 


considering 
rate of the alga lus suspicatus 
Laiwmecig of iv) concentrations of 3,5- 


dichlorophenol (Bak 


EFFECT OF TEMPERATURE AND 

ON THE TOXICITY OF CHROMIUM TO 
THREE ESTUARINE RATES (COR- 
OPHIUM ee MACOMA BALTH- 
ICA, NEREIS DIVERSICOLOR), 

Stirling Univ. Seotland). t. of Biology. 

be ty D. S. McLusky, K. Roddie, and D. M. 


Marine lo Progress Series, Vol. 20, No. 1/ 
2 137-149, avebes 1984. 8 Fig, 8 Tab, 21 


Descriptors: *Water pollution effects, *Estuarine 

environment, *Chromium, *Invertebrates, *Am- 
phipods, *Polychaetes, *Mollusks, Metals, Toxici- 
ty, Salinity, Water temperature. 


Effects of temperature and salinity on chromium 
toxicity were evaluated in a constant temperature 
room species representing taxonomic diversi- 
ty as well as ecological im within the 
estuarine ecosystem. Acute toxicity of hexavalent 
arte (as potassium dichromate) to 3 estuarine 
eens iceeeniion volutator, Macoma balthica, 
Nereis diversicolor) was studied at 3 temperatures 
(, by 15 C) and a range of salinities (5 to 40 0/00, 
in 5 0/00 increments), at time voamigy of up to 384 
h. From an analysis of variance, the significant 
factors and their interaction were included in sepa- 
- Mi. tlie surface models for C. volutator and 
In general, toxicity increased with 
and increased chromium 
prscrrant and decreased with an increase: in 
salinity. In C. volutator there was a decrease in 
toxicity with an increase in salinity over the range 
5 to 30 0/00, with evidence of increased toxicity 
caused by further salinity increases up to 40 0/00; 
effect of chromium = - species at concentra- 
tions above 64 ppm it that interactive 
= are only B aaah 94 at lower concentrations. 
The interactive effect of the variables has less 
influence on the median survival times of M. balth- 
ica; only the interactive effect of salinity and in- 
creasing chromium icantly decreased median 
period of survival. In N. diversicolor, an increase 
in toxicity occurred with increased temperature, 
however the effect of salinity was less marked than 
in the other two species. The range of toxicity 
values for a single ies under a variety of envi- 
ronmental conditions exceeded the previously re- 
ported range of toxicity values for several species 
maintained in constant conditions. Due account 
should be made of environmental conditions when 
evaluating toxicity of chromium in the estuarine 
environment. (Collier-IVI) 
W85-04083 


EDTA CHELATION AND ZINC ANTAGONISM 
WITH CADMIUM IN SEDIMENT: EFFECTS 
ON THE BEHAVIOR AND MORTALITY OF 
TWO INFAUNAL Lay ome rege 
Nor pe ibliographi Field 5B. 

lor primary c entry see Fie! 
Ws Pp grap bp 


GROWTH OF JUVENILE MERCENARIA 
MERCENARIA AND THE EFFECT OF RESU- 
SPENDED BOTTOM SEDIMENTS, 

State Univ. of New York at Stony Brook. Marine 
Sciences Cen 


Research iter. 
V.M. Mente 2 R. E. Malouf, and C. de Quillfeldt. 
, Vol. 84, No. 2, p 167-173, Decem- 
Heir? an 8 ig, 5 Tab, 26 Ref. 


Descriptors: *Clams, *Animal growth, *Water pol- 
lution effects, *S sediments, *Algae, 
*Great South Bay, *New York, Mollusks, Bottom 
sediments, Sediments. 


The influence of silt on growth of juvenile hard 
clams Mercenaria mercenaria (L.) (9 mm in mean 


shell md was investi eat in the laboratory 


concentrations up to 25 mg/1. Significant reduction 
in growth (by 16% relative to controls fed only 
algae), and condition of clams, occurred at 44 mg 
silt/l. The results of the 3-week growth experiment 

made in an earlier 


logical measurements. Growth rates obtained with 
experimental algal-silt diets at 21 C (2.6 to 3.3% 
increase in dry tissue weight/d) were comparable 
to those i at ambient concentrations of 
Great South Bay particulates at 20 C (0.9 to 4.0%/ 
d). Levels of particulate inorganic matter in sea- 
water from Great South Bay, New York, exhibited 
pronounced daily an and ranged from 6 to 
126 be mg dry weight/1. Growth enhancement by the 
sad Gogliee ous Gon Youd to Sk soos 
Sef chgans endl ougieet wae tos und in M. mer- 
cenaria. It is suggested that these three species are 
better suited than hard clams for culturing efforts 
in inshore turbid waters above uncompacted, 
muddy bottoms. (Author’s abstract) 
W85-04085 


EFFECT OF WATER REACTION (PH) ON IN- 
DIVIDUAL MEMBERS OF ZOOPLANKTON 
AND MACROBENTHOS IN CONNECTION 
wae INDUSTRIAL POLLUTION OF WATER 
A. K. » ae and V. I. Zolotareva. 

Water Resources, Vol. 10, No. 5, p 465-468, Sep- 
tember-October, 1983. 31 Refs. Translated from 
Vodnye Resursy, No. 5, p 104-107, September- 
October, 1983. 


Descriptors: *Zooplankton, *Water pollution ef- 
fects, oe jon concentration, Daphnia, 
Crustaceans, Oligochaetes, Midges, Toxicity. 


Laboratory subacute experiments lasting more 
than 30 days Net performed on crustaceans 
(Daphnia magna, haetes (Limnodrilus hoff- 
meisteri, sg oie , and _— of a chirono- 
mid (Chironomus f.l. plumosus). The pH levels 
used in the current study were 3.45, 5.30, and 
10.92. Daphnids endured pH levels ‘of 5.30 to 
10.92, but 3.45 proved | . At pH 10.92 the 
sexual maturation of the crustaceans slowed and 
the number of broods decreased. Chironomid 
larvae at pH 3.45 die, but endure pH 5.30 and 
10.92. After the 24 hr stress of pH 10.92 the 
chironomid larvae, passing through all stages, die. 
The first to die in a strongly acid medium were 
oligochaetes, having delicate body covers, then the 
young and mature daphnids, and the chironomid 
larvae proved to be more resistant to the unfavor- 
able factor of the medium. At pH 5.30 the first to 
die were young D. magna individuals, then adults 
and after almost the same time interval, death of 
the oligochaetes and chironomid larvae was noted. 
At pH 10.92 the sequence of death of the forms 
was the same as at pH 3.45. A strongly acid 
medium is more toxic for aquatic organisms than 
strongly alkaline, with respect to time of death of 
the first:specimens by 1.5-3 times for oligochaetes, 
3 times for young crustaceans, by more than 12 
times for adults, and by 4 times for chironomid 
larave. (Baker-IVI) 

W85-04133 


BOTANICAL ASPECTS OF ACIDIC PRECIPI- 
TATION, 
Manhattan Coll., Bronx, NY. Lab. of Plant Mor- 
eo 

S. Evans. 
Botanical Rexiew, Vol. 50, No. 4, p 449-490, Octo- 
ber-December, 1984. 2 Fig, 189 Ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Plants, Atmospheric ition, Hydrogen ion 
concentration, Air pollution, Acid precipitation, 
Foliar injury, Leaching, Nutrients, Crops, Vegeta- 
tion, Acidification, Fish, Air pollution. 


Acidic precipitation can be characterized as wet or 
frozen atmospheric deposition with a hydrogen ion 





concentration greater than 2.5 micro-eq/liter. 
Acidic precipitation is perceived as a significant air 
pollution problem derived chiefly from combustion 
of fossil fuels, smelting of sulfide metals, and other 
industrial processes. Precipitation data from the 
northeastern United States show a mean pH of 
between 4.0 and 4.2 with a range of from 3.0 to 6.0 
among individual events. Although visible injury 
to plant foliage has been documented in a variety 
of studies only one case of visible foliar injury 
from the acidity in ambient rainfalls has been docu- 
mented. Acidic precipitation can contribute nutri- 
ents to vegetation and could also influence nutrient 
leaching rates from. vegetation. Although these 
occur, there are no data that show 
changes in nutrient levels in foliage that relate to 
crop or natural ecosystem productivity. Although 
no consistent patterns are presently known, acidic 
precipitation may affect host-plant pathogen inter- 
actions. Few experiments with field-grown crops 
or vegetation under natural conditions have been 
performed. Many of the studies are inadequate 
because they have been conducted with inadequate 
replication of treatments cou ee with vigorous 
statistical analyses. Studies with field-grown c: 
are evaluated. Acidification of fresh waters of 
northeastern United States is caused by acid depo- 
sition. Such regions in which this acidification 
occurs have in common, volume weighted mean 
H(+) concentrations of 25 micro-eq/liter or higher 
and slow weathering of granitic or Precambrian 
bedrock with thin soils deficient in minerals that 
provide buffering capacity. As freshwater acidifi- 
cation occurs, many plants, invertebrates, and ver- 
tebrates are progressively eliminated. Generally, 
fisheries are severely impacted when lake pH falls 
below 5.0. Fish are almost always eliminated when 
the lake pH is below 4.8. (Author’s abstract) 
W85-04176 


PROBLEMS OF CAUSATION IN PRIVATE 
LEGAL REMEDIES FOR DAMAGE FROM 
ACID RAIN, 

For primary bibliographic entry see Field 6E. 
W85-04185 


GUIDELINES ON THE USE AND ACCEPT- 
ABILITY OF OIL SPILL DISPERSANTS, 2ND 
EDITION. 

aaa Protection Service, Ottawa (Ontar- 
io). 

For primary bibliographic entry see Field 5B. 
W85-04194 


EARLY BIOTIC RESPONSES TO ADVANCING 
LAKE ACIDIFICATION, 

G. R. Hendrey. 

In: Acid Precipitation Series, Vol. 6, 1984. Butter- 
worth Publishers, Boston. 173 p. 


Descriptors: *Acid rain, *Acid streams, *Acidic 
water, *Air pollution effects, *Ecological effects, 
*Hydrogen ion concentration, *Lakes, Environ- 
mental effects, Microbial degradation, Plankton, 
Algae, Aquatic plants, Aquatic animals, Fish popu- 
lations, Mathematical models, Model studies, Eco- 
systems, *New England, *Ontario, *Wisconsin, 
Sierra Nevada, *California. 


This volume presents reports given at the Ameri- 
can Chemical Society’s symposium on acid precipi- 
tation held in Las Ve egas in spring of 1982. Report 
topics include: the effect of lake pH on microbial 
decomposition of allochthonous fitter, changes in 
the temporal behavior and size structure of plank- 
ton systems in acid lakes, pH-related changes in 
attached algal communities of software lakes, 
aquatic macrophytes and pH as controls of diversi- 
} for littoral cladocerans, acidification and 
— over time in the chydorid cladocera as- 
ge of New England Lakes, responses of fish 
promaetns Fos! to acidic waters in Ontario, fish popu- 
lation responses to experimental acidification of a 
small Ontario Lake, pH relationships of fish species 
composition in Northern Wisconsin Lakes, and the 
potential for aquatic exosystem acidification in the 
Sierra Nevada, California. 
W85-04198 
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CHANGES IN THE TEMPORAL BEHAVIOR 
AND SIZE STRUCTURE OF PLANKTON SYS- 
TEMS IN ACID LAKES, 

Environmental and Social Systems Analysts Ltd., 
Vancouver (British Columbia). 

In: fied Bi Responses Ad Lake 
n: y iotic to vancin; 
Acidification. Butterworth Publishers, 

3 Tak Gn Bat by George R. Hendry. p 23-41, 3 Fig, 


Descriptors: *Acid rain, *Acidic water, *Hydro- 
gen ion concentration, *Ph < omag 5 “Za0- 


y, Bic eee 
Aiding jiomass,  Chloncpbyit *British Columbia. 


The effects of gradual acidification, either with or 
without nutrient enrichment on zooplankton and 
phytoplankton ey og structure and biomasses 
were examined in tt limnocarrals in Eunice 
Lake, British Columbis. Fertiliser additions caused 
similar alkalinity reductions in treatments with fer- 
tilizer only and with acidification and fertilization. 
In corrals with acidification only, patterns of zoo- 
plankton community composition were virtually 
identical to controls. F tion increased mean 
= chlorophyll and phaeophytin content. Acidi- 


a More seasonal data are required for lakes of 
H < 5.5 bse rad somane es patterns of temporal 
merge a es can be confirmed. 


EFFECT OF LAKE PH ON MICROBIAL DE- 
COMPOSITION OF [ONOUS 


LITTER, . 

Brookhaven National Lab., Upton, NY. Terrestrial 
and Aquatic Ecology Div. 

A. J. Francis, H. L. Quinby, and G. R. Hendrey. 
In: Early Biotic Responses to Advancing Lake 
Acidification. Butterworth Publishers, Boston, 
1984. Edited by George R. Hendry. p 1-21, 5 Fig, 
7 Tab, 4 Ref. 


Descriptors: *Microbial degradation, *Microbiolo- 
gical studies, *Acidic water, *Hydrogen ion con- 
centration, *Organic matter, *Leaves, *Litter, 
*Lakes, Aquatic bacteria, Carbon, Nitrogen, Chlo- 
rophyll, Lake sediments, Adirondack Mountains, 
*New York, *Acid rain. 


A brief review of the literature shows that increas- 
ingly acidic conditions in laboratory or field stud- 
ies inhibit the microbial activity of natural waters. 
Studies were made of the decomposition rates of 
leaf litter in three Adirondack Mountain lakes of 
different pH. Sample bags of beech, sugar maple, 
red maple, red spruce and leather leaves were 
placed in the lakes for 7 days, 21 days, 8, 12, 18 or 
24 months after which they were analyzed for dry 
weight, bacterial counts, carbon and nitrogen con- 
tent chlorophyll and phaeophytin content and 
other . Increasin of lake water 
decreased decomposition of the leaf litter samples. 
Sediment samples from all three lakes contained 
nitrate-oxidizing bacteria. 
W85-04200 


PH-RELATED CHANGES IN ATTACHED 
ALGAL COMMUNITIES OF SOFTWATER 


LAKES, 
Toronto Univ. (Ontario). Inst. for Environmental 
Studi 


ies. 

P. M. Stokes. 

In: Early Biotic Responses to Advancing _— 
Acidification. Butterworth Publishers, 

1984. Edited by George R. Hendry. p 43-61, 7 Fig 
6 Tab, 25 Ref. 


Descriptors: *Acidic water, *Lakes, *Algae, *Acid 

rain, *Acidity, Chlorophyta, Chrysophyta, Des- 
par 9 Ecological effects, Aquatic populations, Hy- 
drogen ion concentration, Population dynamics, 
Aquatic bacteria, Benthos, Phytoplankton, Benthic 
flora, Chlorophyll, *Ontario. 


In south-central Ontario, softwater lakes on the 


Canadian Shield receive acidic ——— and 
are susceptible to acidification. present study 


71 


Effects Of Pollution—Group 5C 


investigates the responses of the attached algal 
community (periphyton or benthic algae) to 
(Cinb, Plastic in pH and alkalinity in four softwater lakes 
Plastic, Red Chalk and Heney) of low 
y. Artificial substrates of Mylar were used 
to obtain quantitative data from between-site com- 
parisons. In Chub Lake, the most acid site showed 
a negative correlation between growth and pH for 
both colonization and succession. The most acidic 
site was not consistently lower in bacterial num- 
bers than the least acidic site. Enclosing the sub- 
strate in cages to prevent grazing resulted in a 
decreased periphyton weight, no change or an 
increase in species richness. Transplanting sub- 
strates from a less acidic to a more acidic lake site 
reduced the total number of taxa by 40%. 
W85-04201 


AQUATIC MACROPHYTES AND PH AS CON- 
TROLS OF DIVERSITY FOR LITTORAL CLA- 


DOCERAN: 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

K. H. Kenian, G. L. Jacobson, and D. F. Brakke. 
In: Early Biotic Responses to Advancing Lake 
Acidification. Butterworth Publishers, 

1984. Edited by George R. Hendry. p 63-84, 5 Fig, 
8 Tab, 29 Ref. 


Descripto rs: *Algae, *Hydrogen ion concentra- 
tion, * * Aquatic populations, *Acidic water, 
*Population dynamics, *Species diversity, my 4 
cal effects, Acidity, *Acid rain, Chlorophyta, Dia 
toms, Aquatic plants, *Maine. 


The relative importance of habitat and pH on 
chydorid populations of three Maine lakes - Un- 
named Pond, Crystal Pond and Loon Pond - was 
studied. Macrophytes collected on plant beds, As- 
troturf and cocoa mat artificial substrates were 

pay sg periodically from the lakes throughout the 

ree season. The pooling of all collections made 
per the sampling season, over both artifi- 
cial substrate type ol over plant bed type, indicat- 
ed increasing species richness with increasing pH. 
If the aquatic macrophyte bed wems are considered 
separately, pooling over season and artifical sub- 
strate type, an increase in chydorid species richness 
is again observed with increased pH in each of the 
plant bed types common to all three lakes as well 
as in the species unique to each lake. The principal 
components of the epiphytic community on sub- 
strates in all plant types and in all three lakes 
— to be green filamentous algae and dia- 


w85-04202 

ACIDIFICATION AND CHANGES OVER TIME 
IN THE CHYDORID CLADOCERA ASS 
BLAGE OF NEW ENGLAND LAKES, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

D. F. Brakke, R. B. Davis, and K. H. Kenlan. 

In: Early Biotic Responses to Advancing Lake 
Acidification. Butterworth Publishers, Boston, 


1984. Edited by George R. Hendrey. p 85-104, 13 
Fig, 5 Tab, 26 Ref. 


Descriptors: *Acidification, *Lakes, *Hydrogen 
ion concentration, *Aquatic animals, *Altitude, 
*Elevation, *Species composition, *Species diver- 
sity, *Lake sediments, Crustaceans, Acidic water, 
Heavy metals, Ecological effects, Population dy- 
namics, *New England, *Maine. 


The distribution of sedimentary remains of chy- 
dorid Cladocera across pH and altitude gradients 
in New England Lakes and the changes in sedi- 
mentary assemblages of three Maine lakes with 
acidification were examined during the summers of 
1978-1980. With increasing pH, the number of 
species represented and species diversity increased. 
Above pH 6.2 and at elevations < 500-750 meters 
above sea level (SASL), chydorid communities 
were more diverse. At elevations > 500 MASL, 
diversity did not increase with pH. Sediment core 
samples of Ledge, Speck and ‘Tumbledown ponds 
revealed that acidification began about 1905, 1920 
and 1938, respectively. Buildup of heavy metals i in 
the sediments of these lakes preceded pH change 
by several decades. At Speck Pond, the numerical- 
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Group 5C—Effects Of Pollution 


2 et ee a ee 
coincided with naa ean eoceee. 
Tumbledown Pond, the eee Se SS eset 


Pond, the species aolae increased for a couple 
of decades after the initial pH decline. 
W85-04203 


RESPONSES OF FISH COMMUNITIES TO 
ACIDIC WATERS IN ONTARIO, 

Fisheries and Marine Service, Sault Ste. Marie 
(Ontario). Great Lakes Biolimnology Lab. 

J. R. M. Kelso, and J. M. Gunn. 

In: Early Biotic Responses to Lake Acidification. 
Butterworth 1984. Edited by 
= ae R. Hendrey. p 105-115, 3 Fig, 3 Tab, 30 
Ref. 


Descriptors: *Acidification, *Acidic water, *Hy- 
drogen ion concentration, *Fish, *Lakes, *Acid 
rain, Heavy metals, Minerals, Chemical properties, 
Ontario, Trout, Sucker, Fish 


properties, 
populations, es we Ecological effects, Organ- 
ic compounds, *Ontario. 


A survey program was carried out in 1980 on 
Ontario lakes to assess the relation between chemi- 
cal and physical lake ae Ge ae on 
unit effort. Alkalinity, conductivi 


area, pH, conductivity, alkalinity, on and Mg. 
Factors most ly affecting omen or ab- 
sence of fish were pH, alkalinity, and watershed 
area. In lakes where the exogenous metal levels are 
relatively low, severly affected fisheries occur at 
“3 < 5.5 and the affected fish communities may 


examples of each to these types. 

in whole fish samples of white sucker was signifi- 
cantly related to Ca and total Al, both which tend 
to change in concert with pH. No significant cor- 
relation was found between organic compounds in 
fish flesh and lake pH. 

W85-04204 


FISH POPULATION RESPONSES TO EXPERI- 
MENTAL ACIDIFICATION OF A SMALL ON- 
TARIO LAKE, 

Department of Fisheries and Oceans, Winnipeg 
a4 Freshwater Inst. 


ie: se Biotic Responses to Lake Acidification. 
Butterworth Publishers, 1984. Edited by 
Son ge R. Hendrey. p 117-131, 7 Fig, 2 Tab, 34 


ye a a. *Acidic water, *Hy- 

*Fish tions, 

Fish, Chemical properties, *Acidic water, 

Aad rain, *Ontario, Ecological ‘ae Species 
composition, Population dynamics. 


Electrolyte-grade H2S04 was applied to lower the 
pH of Lake 223, an Ontario lake, each spring from 
} da ened ge > et igen lemons vr 
fish populations. Biweekly acid treatments which 
produced pH levels ranging from 5.10 to 6.79 
increased water , fates of hypolimne- 
tic heating and thermocline ig. Concentra- 
ne = +) 2), Ai and chloro. 
phyil increased while C, total dissolved 
: } d bie 5. fathead minnow 
lined rapidly and almost disap- 
peared in 1979 (pH 5.6). ee 
tion rapidly expanded to become the major 
minnow species in 1980 (pH 5.4). The first year 
class failure of lake trout occurred in 1980 (pH 5.4) 
while the first year class failure of white sucker 
occurred in 198i (pH 5.1). 
W85-04205 


SPECIES COMPOSITION OF FISH COMMU- 
NITIES IN NORTHERN WISCONSIN LAKES: 
RELATION TO PH, 

Columbia National Fisheries Research Lab., La 
Crosse, WI. Field Research Station 

J. G. Wiener, P. J. Rago, and J. M. Eilers. 


In: Early Biotic Responses to Ad Lake 
Acidification. Butterworth Publishers 

1984. Edited by George R. Hendrey. p 133-146, 3 

Fig, 6 Tab, 25 Ref. 


Descriptors: *Acidification, *Acidic water, *Hy- 
drogen ion concentration, *Fish populations, *Spe- 
cies composition, *Species ——- *Lake, *Com- 


parison studies, Population dynamics, 
Property, | amen: effects, *Acid rain, *Wis- 


Differences in fish communities between two 
groups ps of Wisconsin lakes, one group with pH 6.7- 
5 (circumneutral) and the other group acidic (pH 
5.1-6.0) were compared and discussed in terms of 
pH-related effects. Species richness was lower in 
the acidic lakes than in the circumneutral lakes. 
The Pearson correlation coefficient between spe- 
cies richness and lake pH revealed a positive rela- 
tionship between the two variables. Minnows and 
darters were either absent or rare in acidic lakes, 
= were a well represented in the circum- 
The differences in species composi- 
tion po richness of fish communities ccaget we 
acidic and circumneutral lakes did not appear to be 
related to differences in physical habitat character- 
istics, past fish migrations, or productivity between 
the two lake groups. 
W85-04206 


POTENTIAL FOR AQUATIC ECOSYSTEMS 
ACIDIFICATION IN THE SIERRA NEVADA, 


IRNIA, 
— Univ., Berkeley. Lawrence Berkeley 


ra A. Tonnessen. 

In: Early Biotic Responses to Advancing Lake 
Acidification. Butterworth Publishers, ton, 
1984. Edited by George R. Hendrey. p 147-169, 16 
Fig, 3 Tab, 25 Ref. 


Descriptors: *Acidification, *Lakes, *Hydrogen 
ion concentration, *Acidic water, * 
*Phytoplankton, * lankton, Minerals, Heavy 
metals, Ecological effects, *Acid rain, Aquatic 
populations, Lake sediments, Chemical properties, 
Population dynamics, *California. 
A survey of the water quality of 40 western slope, 
subalpine lakes of the Sierra Nevada was conduct- 
ed in 1979-1981 during the ice-free season to assess 
the effects of acidification on aquatic ecosystems. 
Microcosm laboratory studies involving the addi- 
tion of HNO3 to unfiltered water and sediments 
collected from two Sierra lakes were also carried 
out. Levels of Ca and Mg in surface water samples 
and microcosm samples were strongly correlated 
with alkalinity. Beer aes Mn and Fe 
increased significantly after acidification of water 
from test lakes with and without added sediments. 
Zooplankton population growth was negatively 
affected by acid treatment in both experiments. In 
the prio mg Lake microcosms, negative effects of 
acidification were observed within the green, blue- 
= and golden algae in tanks without sediment. 
the Teneya Lake microcosms, chlorophyte pop- 
ulations increased in all tanks and cryp' 
es a 
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WATER-RELATED DISEASE OUTBREAKS 
ANNUAL SUMMARY, 1982. 

Centers for Disease Ghecord, Atlanta, G. 

HHS Publication (CDC) 83-8385, pons 1983. 15 
p, 8 Tab, 14 Ref. 


Descriptors: *Enteric bacteria, *Enteroviruses, 
*Epidemiology, *Water analysis, *Water pollution, 
*Waterborne diseases, Coliforms, Giardia lamblia, 
Shigella, Yersinia pestis, Hepatitis A. 


Since 1971 the Centers for Disease Control (CDC) 
have tabulated foodborne and waterborne disease 
pene wet data ly and reported these data in 
Water-related Diseases Activi- 
ty whe set up me aay following ae were for a in 
these reports: 1) to determine Sap map of 
epidemics of water-related ‘fone in U 
States, 2) to characterize the epidemiology of 
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water-related diseases, 3) to disseminate informa- 
bo on pereeten and control of water-related 


jeder sate; end pee health eskth depart = 


pthc oe epidemio! sews for the in- 
vestigation of water-related disease npn ad og and 
Peep 
international agencies in initiatives concerning 
prevention of water-related diseases. The number 
of waterborne disease outbreaks reported to CDC 
and EPA clearly represents a fraction only, of the 
total number that occur. These data are helpful, 
however, in revealing the — of 
waterborne che goto outbreaks, the ity of 
outbreaks, and the deficiencies in water systems 
that most frequently result in outbreaks. As in the 
pathogens responsible for many outbreaks 
. However, in 1982, 


the outbreaks were caused by Giardia lamblia (12 
outbreaks), Norwalk agent (4 outbreaks), chemical 
(2 aoe 2) Hepat A A (3 outbreaks), oo = 
ou outbreak). 
canine of coliforms or Ro 
gens) was found in 89% of water samples reported 
as nonchemical ou' 
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— OF HEALTH AND ENVIRONMEN- 
‘AL RESEARCH RELATIVE TO COAL GAS- 
IFICATION 1976 TO THE PRESENT. 
Argonne National Lab., IL. 
Available from the National Technical Information 
a Springfield, VA 22161. Price codes: A07 
in paper copy, AOI in microfiche. rt DOE/ 
ER-0149, October, 1982. 118 p, 2 Fig, 3 Tab, 69 
Ref. Contract/Grant No. D! "ACO 16EVO1013. 


, *Ecological effects, 

Environment control, 
Risks, *Coal gasification, Toxicological character- 
ization, Pilot plants, Environmental effects, Chemi- 
cal analysis, Process water. 


Health and enviromental research relative to coal 
gasification conducted by Argonne National Labo- 
ratory, the Inhalation Toxicology Research Insti- 
tute, and Oak Ridge National Laboratory under 
DOE sponsorship is summarized. The studies have 
focused on the aecael and toxicological charac- 
terization of materials from a range of process 
streams in five eae ge pilot-plant and indus- 
trial They also address ecological effects, 
industrial focieun, environmental control technol- 
ogy performance, and risk assessment. Following 
an overview of coal gasification technology and 
related environmental concerns, integrated summa- 
ries of the studies and results in each area are 
resented and conclusions are drawn. Needed 
th and ——— research relative to coal 
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STATUS OF HEALTH AND ENVIRONMEN- 
TAL RESEARCH RELATIVE TO SOLID 
WASTES FROM COAL CONVERSION, 


Dept. of Energy, Report DOE/NB 
ary, 1982. 103 p, 18 Fig, 29 Tab, 32 Refs. 


Descriptors: *Solid wastes, *Coal, *Mine wastes, 
*Toxicity, *Health, *Environmental effects, Envi- 
ronmental quality, Environment, Research goa 
ities, Research, Pollutants, Sorption, Landfills, Dis- 
solution, Mutagenicity, Coal conversion. 


This document evaluates the status of health and 
environmental research relative to solid wastes 
from coal conversion. It also had identified some 
future needs in related health and environmental 
research. The overall conclusions resulting from 
the review of past research and on-going research 
on coal conversion solid wastes are that (1) re- 
search is ted among a variety of research 
projects, (2) research has been near-term oriented 
confined to assessing the wastes regulatory status 
under RCRA and their immediate toxicity-mutage- 
nicity characterization. The authors have deter- 
mined that a research program is needed to resolve 





the potential health risks and long-term environ- 
mental concerns associated with coal conversion 
solid wastes. The health related research should 
determine the general toxicological effects of in- 
haled, sorbed, and ingested solid waste materials, 
and the environmental research should determine 
the fate and effect of contaminants emanating from 
landfills containing coal conversion wastes. This 
Ln. ang should also develop the capabilities to 
ict rates of transport and fate of contaminants. 
t should evaluate the dissolution and sorption 
relative to landfill configuration and managements 
with the overall objective of determining the long- 
term health and environmental consequences of 
back-to-pit/landfill disposal practices. 
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EFFECTS OF CARCINOGENS, MUTAGENS, 
AND TERATOGENS ON NON-HUMAN SPE- 
CIES (AQUATIC ANIMALS), 

Environmental Research Lab., Gulf Breeze, FL. 
J. A. Couch, and W. P. Schoor. 

Second Annual Report, NCI/EPA Collaborative 
Program, Fiscal Year 1980. 44 p, 3 Tab, 71 Ref. 


Descriptors: *Carcinogens, *Fish, *Assay, *Assay 
systems, *Trifluralin, Minnow, Trout, Epizootio- 
logy, Fish pathology, Fish diseases, Tumors, Hy- 
drocarbons, Aquatic organisms, Enzymes, *Flori- 
da. 


The 2nd Annual Report of the Gulf Breeze Labo- 
ratory Aquatic Carcinogen Program, contains in- 
formation on advances and progress in both in- 
house efforts and extramural cooperative projects. 
Flexible fish carcinogen assay systems with opti- 
mal modes of exposure of both freshwater and 
marine fishes and invertebrates have been devel- 
oped and tested for efficiency. Results of Triflura- 
lin (herbicide, suspect carcinogen) versus sheeps- 
head minnow, indicate that the system is valid for 
— tests. Another experimental assay 
system for rainbow trout has been developed and 
tested through the cooperative agreement at 
Oregon State University, while further work has 
been completed on the freshwater catfish system at 
the University of Southern Mississippi. The field 
collection phase of the epizootiology of tumors 
and cellular diseases in fish and shellfish in relation 
to human pollutant activity has been completed. 
Early trends indicate a positive relationship be- 
tween disease pepensy and pollutant activity, but 
much analysis of data is incomplete. Analytical 
advances in the resolution and identification of 
polycyclic aromatic hydrocarbons and their meta- 
bolites in aquatic organisms have been made at 
Gulf Breeze. Work is progressing on characteriz- 
ing the responses of liver enzyme systems in sever- 
al fishes from both freshwater and marine waters. 
New cooperative agreements on studies of natural 
populations of fishes and salamanders with rela- 
tively high prevalences of tumors has begun in FY 
80. 
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AMMONIUM PHOSPHATES, ENVIRONMEN- 
TAL AND TECHNICAL INFORMATION FOR 
PROBLEM SPILLS. 

Environmental Protection Service, Ottawa (Ontar- 


io). 
March, 1984. 62 p, 19 Fig, 5 Tab, 104 Ref. 


Descriptors: *Ammonium compounds, *Phospho- 
rus compounds, *Aquatic life, *Chemical spills, 
Environmental quality, Pollutants, Toxicity, 
Cleanup, Sediments, Dredging, Contamination, 
*Ammonium phosphates, Phosphates. 


Technical and environmental information concern- 
ing problem spills from ammonium phosphates are 
presented. Ammonium phosphates are white 
Pe er or powdered solids, odorless or with only 
aint odors. They are harmful to aquatic life in high 
concentrations. Ammonium phosphates are nutri- 
ents in waters. Spills of ammonium phosphates can 
stimulate algal tote and may alter species popu- 
lation balances in the aquatic environment. There 
is no potential for bioaccumulation or food chain 
contamination. For spill control, access to the site 
must be restricted. The fire department and the 
manufacturer need to be notified. It is important to 
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keep the contaminated water from entering sewers 
or watercourses. Emergency control procedures in 
water include: containment by damming, water 
diversion or natural barriers. A dredge or vacuum 
pump can remove contaminants, liquids, and con- 
taminated bottom sediments. 
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IMPACT OF COMBINED SEWER OVER- 
FLOWS FROM SAN FRANCISCO ON THE 
WESTERN SHORE OF CENTRAL SAN FRAN- 
CISCO BAY, 

Arco Alaska, Inc., Prudhoe Bay. 

R. W. Hoffman, and R. B. Meighan. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 12, P 1277-1285, December, 1984. 5 
Fig, 3 Tab, 24 Ref. 


Descriptors: *Combined sewer overflows, *Water 
—— effects, *San Francisco Bay, *California, 
nvironmental effects, Water quality, Overflows. 


During the winter of 1979 a study was conducted 
to assess the impacts of the combined sewer over- 
flows (CSO) from San Francisco on receiving 
waters and associated estuarine communities. Ac- 
cumulated effects of CSOs along San Francisco 
Bay have contributed strongly to degraded sedi- 
ment chemistry with a resultant loss of benthic 
infauna and fish. The impacts on water quality and 
shellfish, however, were transient and minor. Be- 
cause affected areas were small, and the impacts 
were a result of accumulated overflows and not 
single events, the City of San Francisco was al- 
lowed 8 overflows per year at Misson, Islais, and 
Yosemite Creeks. This resulted in a savings of 
many millions of dollars. Tailoring wastewater fa- 
cilities to specifically meet local needs based upon 
local impacts has been recognized as a legitimate 
strategy to B stot + construction of unnecessary 
facilities. (Baker-IVI) 
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EFFECT OF WATER HARDNESS ON THE 
TOXICITY OF CADMIUM TO MICRO-ORGA- 


NISMS, 

Aligarh Muslim Univ. (India). Environmental Re- 
search Lab. 

M. Ajmal, and A. U. Khan. 
Water Research, Vol. 18, No. 12, p 1487-1491, 
1984. 2 Fig, 2 Tab, 26 Ref. 


Descriptors: *Hardness, *Toxicity, *Cadmium, 
*Bacteria, Biochemical oxygen demand, Sulfates, 
Heavy metals. 


A study was made of the effect of water hardness 
at different concentrations (viz. 0, 80, 120, 160, 240, 
320, 400, and 480 mg/1 as CaCO3) on the toxicity 
of cadmium metal (5 mg/1) as sulfate to saprophy- 
tic and nitrifying bacteria, with respect to the rate 
constant (K) and ultimate biochemical oxygen 
demand (L) which were calculated from BOD 
data (15 days) using the Thomas Graphical 
Method. Glucose was used as a source of carbon 
for microorganisms. It was observed that the toxic- 
ity of cadmium to microorganisms (both saprophy- 
tic and nitrifying) decreased with increasing hard- 
ness and reached a maximum at 320 mg/l as 
CaCO3 for nitrifying and 400 mg/l as CaCO3 for 
saprophytic bacteria. After these hardness levels, 
the ultimate BOD (L) and rate constant (K) 
showed a decrease. Nitrifying bacteria were found 
to be more sensitive to the metal as well as to its 
complexation with calcium or with other ions as 
they retained their normal activity at a lower hard- 
ness level as compared to saprophytic bacteria. 
(Author’s abstract) 
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FACTORS AFFECTING AQUATIC MACROIN- 
VERTEBRATES BELOW A FLY ASH POND 
DISCHARGE, 

American Electric Power Service Corp., Colum- 
bus, OH. Environmental _ Div. 

J. H. Van Hassel, and K. V. Wood. 

Journal of Freshwater Ecology, Vol. 2, No. 6, p 
571-585, December, 1984. 2 Fig, 3 Tab, 42 Ref. 


Descriptors: *Invertebrates, *Aquatic animals, 
*Fly ash pond, *Water pollution effects, Effluents, 
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Aquatic habitat, Spatial distribution, Currents, De- 
tritus, Substrate, Water quality. 


The study site was the 31.4 ha fly ash pond of the 
Cardinal coal-buring electric generating plant lo- 
cated on the Ohio River near Brilliant, Ohio. Fly 
ash pond overflow was discharged to the west 
branch of Blockhouse Hollow Run. The east 
branch of blockhouse Hollow Run joined the efflu- 
ent approximately 50 below the pond outfall. The 
effluent stream was characterized by less diverse 
habitat and food resources and a less complex 
substratum compared with the adjoining stream 
unaffected by the effluent, and supported a less 
diverse macroinvertebrate fauna dominated by 
physicochemically tolerant, fine particle-consum- 
ers. A sampling site in the unaffected stream con- 
tained large numbers of shredders and generally 
exhibited greater macroinvertebrate abundance 
than two sites in the effluent. Specific factors im- 
plicated in determining the observed macroinverte- 
brate distribution were increased current veloci- 
ties, decreased substrate heterogeneity, and de- 
creased leafy detritus abundance, all of which sup- 
ge a less taxonomically diverse and numerical- 
'y diminished fauna at the sites in the effluent 
stream compared to the unaffected stream. Water 
quality factors were less important influences on 
spatial macroinvertebrate distribution, but suspend- 
ed solids, pH, and various trace elements may have 
contributed to temporal variability in the abun- 
dance of certain taxa at individual sampling sites. 
Decreased diversity and abundance of aquatic ma- 
croinvertebrates in the coal fly ash pond effluent 
compared to an adjoining free-flowing stream was 
mainly attributable to effluent modification of habi- 
tat and food resources, with pond water chemistry 
of apparent lesser significance. (Moore-IVI) 
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CAUSE OF CONTINUED HYPOLIMNETIC 
ANOXIA IN LONG LAKE, WA, FOLLOWING 
ADVANCED WASTEWATER TREATMENT BY 
THE CITY OF SPOKANE, 

Eastern Washington Univ., Cheney. Dept. of Biol- 


ogy. 

W. H. wage and R. A. Soltero. 

Journal of Freshwater Ecology, Vol. 2, No. 6, 
615-630, December, 1984. 3 Fig, 5 Tab, 30 Ref. 
State of Washington Department of Ecology con- 
tract 83-031. 
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*Washington, *Advanced wastewater treatment, 
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oxygen demand, Chemical oxygen demand, Sedi- 
ment oxygen demand, Phosphorus removal, Chlo- 
rophyll a, Phytoplankton, Primary productivity. 


Long Lake, an impoundment of the Spokane 
River, was eutrophic prior to 1978. Extensive hy- 
polimnetic anoxia, excessive summer algal growth 
and limited water clarity existed as a result of 
nutrient loading from the City of Spokane’s pri- 
mary sewage treatment plant. Advanced 
wastewater treatment (AWT) began in the fall of 
1977 with a process for 85 percent phosphorus 
removal. Investigations during post-AWT years 
(1978-1981) have shown significant reductions in 
phosphorus loading with corresponding declines in 
chlorophyll a, phytoplankton biovolume, primary 
productivity and increased water clarity to levels 
characteristic of mesotrophy. However, anoxia has 
continued to exist, although the degree of anoxia 
has been considerably less. The purpose of this 
study was to investigate the relationship between 
various measures of oxygen demand and the phy- 
toplankton community on Long Lake with AWT 
‘on-line’. Biochemical oxygen demand, chemical 
oxygen demand and sediment oxygen demand 
were determined. Sediment oxygen demand was 
measured under stationary and dynamic conditions 
with a Gilson Differential Respirometer. In addi- 
tion, the areal hypolimnetic oxygen demand 
(AHOD) for all study years (1972-1975, 1977-1981) 
was determined. The AHOD calculated for 1981 
was less than those calculated for previous study 
years. Post-AWT mean AHOD was significantly 
less than pre-eAWT mean AHOD. Chlorophyll a, 
phytoplankton biovolume and primary productivi- 
ty were positively correlated with AHOD on a 
volume and areal basis. The phytoplankton com- 
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mumity was correlated with oxygen demand, both 
within the water column and at the sediment-water 
interface, and is thought to be a primary factor in 
the seasonal decline of dissolved oxygen levels in 
Long Lake. (Author’s abstract) 
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INFLUENCE OF SALINITY AND SULFATE 
ON THE TOXICITY OF CHROMIUM(VD TO 
THE ESTUARINE DIATOM THALASSIOSIRA 
PSEUDONANA, 

Harbor Branch Inst., Inc., Fort Pierce, FL. 

G. F. Riedel. 

Journal of Phycology, Vol. 20, No. 4, p 496-500, 
December, 1984. 3 ig. 1 Tab, 42 Ref. 


Descriptors: *Chromium, *Toxicity, ‘*Salinity, 
*Sulfates, *Diatoms, ‘Estuarine environment, 
Algae, Chromate, Growth, Water pollution effects. 


The acute toxicity of Cr (VI) to the diatom Thalas- 
siosira pseudonana (Hasle and Heimdal) clone 3H 
was determined in artificial media of 3.2 and 0.32 
ppt salinity and with variations of sulfate concen- 
tration in the media independent of salinity. Inhibi- 
tory concentrations of Cr(VI) ranged from 6.6 
micro M for growth rate and 4.9 micro M for cell 
yield at 3.2 ppt S aalaly and 2.8 mM sulfate to 0.04 
micro M for growth rate and 0.02 micro M for cell 
yield at 0.32 ppt salinity and 0.019 mM sulfate. The 
inhibition by Cr(VI) was a function of the ratio of 
Cr(VI) to sulfate. Inhibition occurred when the 
ratio exceeded about 500:1. It is suggested that the 
mechanism for the toxicity of Cr(VI) to diatoms 
and perhaps other aquatic organisms involves a site 
at which sulfate and chromate compete. (Author’s 
abstract) 
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OXYGEN CONSUMPTION RATES OF GRUN- 
ION (LEURESTHES TENUIS) EMBRYOS EX- 
POSED TO THE PETROLEUM HYDROCAR- 
BON, BENZO(A)PYRENE, 

University of Southern California, Los Angeles. 
Dept. of Pathology. 

J. E. Hose, and H. W. Puffer. 

Environmental Research, Vol. 35, No. 2, p 413- 
420, 1984. 2 Fig, 2 Tab, 18 Ref. 


Descriptors: *Water pollution effects, *Grunion, 
*Benzopyrene, *Embryonic growth stage, *Hy- 
drocarbons, Fish physiology, Fish eggs, Respira- 
tion, Bioconcentration. 


Newly fertilized eggs were obtained from manual- 
ly spawned grunion (Leuresthes tenuis) collected 
at Redondo Beach, California, and immediately 
exposed to benzo(a)pyrene (BaP) dissolved in sea- 
water. Bioconcentration of labeled BaP and effects 
of unlabeled BaP accumulation on the routine 
oxygen consumption of the embryonic grunion 
were studied. Despite decreases in the levels of 
dissolved BaP throughout the 14 day experiment, 
— burdens of BaP and its metabolites in embry- 
onic grunion eggs generally remained constant 
after Day 3 at levels ranging from 0.51 to 12.80 
ppm wet wt. At day 15, bioconcentration factors 
over dissolved BaP levels ranged from 249 to 466. 
Weight-specific respiration rates at days 14-15 
were significantly increased (P < or = 0.05) at 
mean BaP body burden of 0.51 ppm wet wt. 
Oxygen consumption rates of embryos containin, 
0.07 to 12.80 ppm BaP were not significantly aie 
ferent from control rates. The nonlinear physiolog- 
ical dose response of grunion embryos to BaP is 
consistent with observed morphologic and devel- 
opmental changes induced by petroleum hydrocar- 
bons. BaP levels in polluted regions such as the 
Los Angeles Harbor (California) may be sufficient 
to affect the metabolism, development, and surviv- 
al of grunion embryos. (Collier-IVI) 
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CHROMOSOMAL ABERRATIONS IN ONION 
CEPA) INDUCED BY WATER 

CHLORINATION BY-PRODUCTS, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 

Center for Marine Research. 

K. Al-Sabti, and B. Kurelec. 


Bulletin of Environmental Contamination and 
Toxicology, Vol. 34, No. 1, p 80-88, January, 1985. 
2 Fig, 4 Tab, 25 Ref. 


Descriptors: *Mutation, *Chlorination, *Onions, 
Water treatment, Water pollution effects, Benzi- 
dine, Toxicity. 


Chromosomal aberration (CA) in Allium was 
chosen for the detection of mutagenic potential of 
water in a polluted river before and after under 
breakpoint chlorination. The following minimal 
types of aberrations were distinguishable: breaks 
and framgents, ring chromosomes and dicentric 
chromosomes. The control group had aberrations 
only in 100 out of 498 metap! evaluated. Bulbs 
exposed to the chlorinated water showed an in- 
creased number of aberrations after a 2 hr expo- 
sure. After 48 hr, their frequency was above 10%. 
Chlorination of the river water induced aberrations 
in a dose response manner with respect to both 
kinds of doses; concentration of the chlorinated 
substances and the exposure time. Even the lowest 
concentration of 1 mg Cl/liter induced a higher 
number of aberrations than the unchlorinated river 
water. In further tests a series of Allium were 
exposed to the known mutagen and carcinogen 
benzidine for 2 and 5 days. Benzidine induced CA 
in a dose-response manner even in the dark. The 
number of CA was higher than that induced by the 
corresponding concentrations of the chlorine used 
within 2 days of exposure. After 5 days of expo- 
sure to a concentration of 10 mg of benzidine/liter, 
the CA reached 122 aberrated metaphases out of 
185. (Baker-IVI) 
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TOXICITY OF A NEW PYRETHROID INSEC- 
TICIDE, WL85871, TO RAINBOW TROUT, 

Shell Research Ltd., Sittingbourne (England). Sit- 
tingbourne Research Centre. 

S. W. Shires. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 34, No. 1, p 134-137, January, 
1985. 3 Tab. 9 Ref. 


Descriptors: ‘*Pyrethroids, *Trout, *Toxicity, 
*Pesticide toxicity, Water pollution effects, Organ- 
ic compounds, Fish, Insecticides. 


The effects of different dose rates of the new 
pyrethroid insecticide WL85871, on rainbow trout 
maintained under field conditions were examined. 
Different volumes of a diluted emulsion concen- 
trate formulation of WL85871 were applied with a 
small hand-held single nozzle sprayer onto the 
water surface of seven different enclosures to give 
a logarithmic series of dose rates ranging from 5 to 
500 g ai/ha. Dissolved oxygen, pH, conductivity, 
temperature, suspended solids and chlorophyll a 
were measured at frequent intervals during the 
study. Water quality parameters in all enclosures 
remained at suitable levels to support unstressed 
fish life throughout the trial period. The concentra- 
tion of WL85871 in water samples attained peak 
levels at about 4 to 124 hours afer application and 
thereafter remained fairly stable until the end of 
the study. Between 40 to 80% of the nominal 
applied dose was accounted for by the concentra- 
tions detected in water at 24 hr post-treatment. No 
fish deaths occurred in the untreated control enclo- 
sures or in those treated with WL85871 at or 
below 50 g ai/ha. All fish were killed in enclosures 
treated at or above 100 g ai/ha. With the exception 
of a few fish in the WL85871 650 g ai/ha treated 
enclosure, all of the live fish removed at the end of 
the study appeared to be unaffected by the insecti- 
cide application. (Baker-IVI) 
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TOXICITY OF ADJUVANTS TO BLUEGILL, 
Florida Univ., Gainesville. Center for Aquatic 
Weeds. 

C. E. Watkins, II, D. D. Thayer, and W. T. Haller. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 34, No. 1, p 138-142, January, 
1985. 2 Tab, 9 Ref. 
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*Adjuvants, Organic compounds, Water pollution 
effects, Fish, Bioassay, Alkalinity. 
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Spray additives, or adjuvants, have been devel- 
oped to aid the effectiveness of herbicides. An 
acute static bioassay was conducted for nine adju- 
vants commonly used in conjuction with aquatic 
herbicides using bluegill as the test organism. The 
24 hr LD-50 ranged from 1.9 to 150 mg/l and the 
96 hr LD-50 ranged from 0.96 to 8100 4 
Polysar and Herbex, the two spray additives which 
produced opaque solutions were the least toxic. 
With the exception of Herbex, which slightly ele- 
vated alkalinity and pH, all adjuvants ap 
have a minor effect upon alkalinity and pH. The 
alkalinity and pH values recorded for all adjuvants 
were well within the tolerable range for this spe- 
cies. Currently the final concentration of spray 
additives are eoundent upon depth. Application of 
= the most toxic spray additive, at a 
th of 1.5 meter or less, may result in median 
fc concentrations toxic to bluegill within 96 hr. 
Toxicitie of these adjuvants may be affected by 
external factors in natural surroundings. With the 
exception of Spra-mate, all other spray adjuvants 
applied at the suggested application rates, would 
not be toxic to juvenile bluegill. (Baker-IVI) 
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HEAVY METAL UPTAKE AND INTRACELLU- 
LAR BINDING IN ISOLATED GILL PREP- 
ARATIONS OF MYTILUS GALLOPROVINCIA- 


LIS L., 
University Coll., Dublin (Ireland). Dept. of Zoolo- 


y. 
raf Nolan, E. Duke, G. Lorenzon, E. Sabbioni, and 
E. Marafante. 
Science of the Total Environment, Vol. 40, p 83- 
92, December, 1984. 3 Fig, 1 Tab, 30 Ref. 


Descriptors: *Mussels, *Heavy metals, *Animal 
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Zinc, Mercury, Vanadium, Chrome, Tellurium, 
Arsenic, Technetium, Proteins. 


An in vitro study was performed on the uptake and 
subsequent binding to protein of heavy metals in 
isolated gill preparations of Mytilus galloprovincia- 
lis. The metals used in the study were Cd, Zn, Hg, 
V, Cr, Te, Til, As and Tc. Experiments were 
conducted for one hour and the disap’ ce of 
metals from the water correlated with final gill- 

metal concentrations. Distribution of metal be- 
tween 105,000 g cytosol and pellet was deter- 
mined, as was the association of each metal with 
cytosol protein following gel-filtration chromatog- 
raphy. Significant amounts of all metals are associ- 
ated with the soluble fraction of the tissue. Al- 
though very different uptake rates are noted for 
each metal, the amount of each metal found in the 
cytosol fraction after exposure is very similar and 
in most cases the difference in uptake can be attrib- 
uted to the binding of metal to the pellet fraction. 
The uptake of the Group IIB metals (Cd, Zn, Hg) 
is linear and practically identical for all three; it is 
likely that they interact with the gill tissue in the 
same way and that similar uptake mechanisms op- 
erate. Thallium shows little or no interaction with 
the gill tissue. The biphasic uptake kinetics of 
chromium, vanadium, and tellurium indicate a 
probable initial interaction of these metals with 
availiable binding surfaces on the gill surface, fol- 
lowed by transport processes across the gill mem- 
brane. Technetium(VII) shows greater loss from 
water than Tc(IV) of which only 25% disappears. 
Uptake into and onto the gill tissue decreases in the 
order Hg > Zn, Cd, Cr > V, Te > As(III) > 
As(V) > TI. The amount of Tc(IV) in the tissue 
was three times that of Tc(VII), correlating well 
with the disappearance of the metal from the 
water. The technique described can be useful in the 
rapid evalution of the uptake characteristics of 
metals from seawater by Mytillus and their subse- 
quent interaction with protein fractions in the cy- 
tosol. (Collier-IVI) 
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GLUTATHIONE S-TRANSFERASE IN AQUAT- 
IC MACRO-INVERTEBRATES AND ITS 
INTERACTION WITH DIFFERENT ORGANIC 
MICROPOLLUTANTS, 

Institut d’Hygiene et d’Epidemiologie, Brussels 
(Belgium). 

P. J. Dierickx. 





Science of the Total Environment, Vol. 40, p 93- 
102, December, 1984. 4 Fig, 2 Tab, 18 Ref. 


Descriptors: *Glutathione S-transferase, 
Detoxifica *Macroinvertebrates, 


Water pol tion, 
ater pollution effects, Animal physiology, Tubi- 


glutathione S-transferase 


other animal groups. The GST activities were 
relatively high, ranging from 10 to 600% of the 
activity found in ye liver. The interaction “ quin- 
ones, o-chloranil and chlorophenoxyalkyl acids 
with the GST activity, in extracts from dif- 
ferent macro-invertebrates, revealed an inhibition 
which was quite similar to that previously found 
for rat liver GST. In Tubifex tubifex extracts at 
least three different GST i Second be 
demonstrated. These partially 
were used for the kinetic pod of GST it inhibi. 
tion by ee tees acid and 1,4-ben- 
ineweaver-Burk plots. The 
sedi iinatin ppttaeen wae Gheageaies or rat liver 
GST. The results demonstrate that the interactions 
of the compounds investigated with aquatic macro- 
invertebrate and with rat liver GST are in very 
good agreement. It is concluded that macro-inver- 
pane GST can play a ny role Ley detoxifica- 
tion of organic mic lutants in aquatic en- 
vironment. (Author’s raf reuse 
W85-04359 


UPTAKE CLEARANCE RATES FOR 


, Vol. 14, No. 1, p 1" January, 1985. 2 
Fie 3T; , 13 Ref. 
Descriptors: *Kepone, *Toxicity, *Fish, Organic 
compounds, Water pollution effects, Pesticide tox- 
icity, Marine environment. 


Uptake and clearance rates of kepone from water 
by marine fishes were investigated using the theo- 
retical model of Hamelink (1977. 

centration test methods and theory. Pp 149-161. In: 
Mayer, FL and Hamelink, JJL (eds) Aquatic Toxi- 
cology and Hazard Evaluation, ASTM Spec Tech 
Publ 634, Philadelphia, PA). Acute toxicity was 
also determined as an aid in the selection of ex: 
sure levels for the uptake studies. A 50% mortality 
in the test population was achieved at a concentra- 
tion of 17.4 micro-g kepone/liter for Brevoortia 
tyrannus and 28.8 micro-g/L for Menidia menidia. 
Estimated rate constants for uptake of kepone 
were 280 and 293/day for menhaden and 102 and 
238/day for silversides. The rate constants for 
clearance were estimated to be 0.03 and 0.13/day 
for menhaden and 0.002 and 0.01/day for silver- 
sides. Based on these rates of uptake and clearance, 
the equilibrium bioconcentration factor is estimat- 
ed to lie between 2300 and 9750 for menhaden and 
21700 and 60200 for silversides. (Baker-IVI) 
W85-04364 


ACUTE TOXICITY OF SOME CHLORINATED 
PHENOLIC COMPOUNDS TO SELENAS- 
be me at ee AND PHYTO- 


iH teat warm Univ. (Finland). oy g eel of Diboay- 
. Kuivasniemi, V. Eloranta, and 

Archives of Environmental Contamination ‘and 

Toxicology, Vol. 14, No. 1, p 43-49, January, 1985. 

2 Fig, 3 Tab, 35 Ref. 


Descriptors: *Chlorinated phenols, *Toxicity, 
Pl yy are Bernsen: ogg Water pollution ef- 
Fhennta, enea compounds, Pulp wastes, Algae, 

is, Catechols, Chlorosyringol. 


The acute toxicity of different chlorinated phenolic 
compounds detected in wastewaters of bleached 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


pulp were determined using the Selenastrum capri- 
cornutum screening-test. Five of the phenolic com- 
pounds Baar roo four ng Fasc 
guaiaco! one was chlorosyringo! count- 
ing and ane | ee uptake were used to 


~ DL, tri- and ‘ingllanecete- 


tum to the c! 
choles inhibited al growth i in lower concentra- 
tions than guaiacols at equal chlorine substituent 
ao hiats toe ciel on eatin of ete. 
ree con een. 0 teeny of Oar 
und. The differences were caused by their differ- 
eat lipophilicity and pKa values. In studies ofthe 
fect of the chemicals on the C-14 uptake on 
poms sam acon 45 auch 01 mM solutions, all 


par cerned re 5-dichloroguaiaco! 
Ln, uaacl inhibited C14 uptake extremely. 
situation in phytoplankton assays is more com 
The sation nphytopakion aay more com. 
See fe eanars si Games See 
unds but also due to changes in 
illumination, pi pH, and heterotrophic activities af- 
fecting nutrient availability. When comparing the 
toxicity of the chemicals on the basis of toxic units, 
the relation between the amounts of different com- 
pounds detected in wastewaters, and the ECSO- 
<elele for Selenastrum, the chlorinated guaiacols 
are more toxic than chlorinated catechols. The 
reason for this is that chlorinated iacols were 
dominant in spent bleach liquors. concentra- 
tion of chlorinated phenolics are not stable. They 
differ to a great extent between paper mills and 
even within the same mill at different times, which 
means that toxic units change also. (Baker-IVI) 
W85-04366 


EFFECT OF SOME MOLLUSCICIDES ON THE 
RATE OF SURVIVAL AND OXYGEN CON- 
SUMPTION OF A FRESHWATER LEECH, 
POECILOBDELLA VIRIDIS (BLANCHARD), 

— Univ., Aurangabad (India). Dene of 


ZR Retkarei, A. By Reo, end C. S: K. Anand. 
Sesecetiens of the Indian Academy of Sciences, 
be BSO, es 1, p 32-36, 1984. 3 Pig, 1 Tab, 12 


Descriptors: , *Wood preservatives, *Toxicity, 
*Molluscicides, *Leeches, Organic compounds, 
Water pollution effects, Sodium pentachlorophen- 
ate, Mercuric chloride, Pesticide toxicity. 


The toxicity of widely used molluscicides, sodium 
pentachlorophenate (NaPcP) and mercuric chlo- 
pe thee towards fresh water leech, Poecilob- 
Ila viridis, was examined by static bioassay at 
pane level. Both NaPcP and HgCl2 are 
widely used as molluscicides in curbing the popula- 
tions of freshwater snails which are vectors of 
trematode of medical importance. The LCSO 
= were 3.5 ppm for NaPcP and 1.5 ppm for 
igCl2. After exposure to NaPcP at concentrations 
rj ppm for 4-24 hr, 2 ppm for 1-24 hr, and 3 ppm 
for 2 hr the oxygen consumption of Poecilobdella 
viridis increased. Significant decreases in oxygen 
consumption were noted after exposure to 3 ppm 
pa Beet A for 24 hr and 1 ppm Hg2C!l for 24 hr. 


¢ a 
W85-04376 


EFFECT OF DIMECRON, ROGOR AND 
CUMAN L ON ACHE AND PHOSPHATASES 
IN FRESH WATER MUSSEL, LAMELIDENS 
MARGINALIS (LAMARCK.), 

oe Univ., Warangal (India). Dept. of Zoolo- 


4 'V.K. Vijayendra Babu, and T. Vasudev. 
Current Science, Vol. 53, No. 17, p 935-936, Sep- 
tember 5, 1984. 1 Tab, 17 Ref. 


ro a *Toxicity, ‘*Dimecron, *Rogor, 
*Cuman L, *P. Pesticiies. *Mussels, Pesticide toxici- 
ty, Water pollution effects, Alkaline phosphatase, 
a Acetylcholine esterase, Organic com- 
poun 


Mussels were exposed to sub-lethal concentrations 
(5 ppm) of dimecron, rogor and cuman LA 
reduction in AChE activity and accumulation of 
ACh content was noted. Dimecron caused 

depression of AChE activity than rogor. Cuman L, 


75 


Effects Of Pollution—Group 5C 


a carbamate, caused least effect on ACh-AChE 
system. Concomitant with AChE inhibition, there 
is an accumulation of ACh in the tissues of dime- 
cron and ro; wall peyton cage: or eget 
crease in both acid and alkaline phosphatase activi- 
ty by dimecron, rogor and cuman L was noted. 
Rogor caused | prendrtenmapabs > speek The 


since biocides are known to produce cytotoxi 
action and alterations in membrane fragility. The 
increase in alkaline phosphatase activity was signif- 
icant, indicating per an increased uptake of 
certain metabolites ions since these enzymes 
are reported to be involved in this process. This 
could also indicate changes in the energy supply 
metabolism. (Baker-IVI) 
W85-04377 


EFFECT OF TREATMENT WITH RESERPINE 
ON THE CHANGES IN FILTRATION RATE hg 
MYTILUS EDULIS SUBJECTED TO 
SOLVED COPPER, 

Newcastle upon Tyne Univ. (England). Dept. of 
Zoology. 

R. Howell, A. M. Grant, and N. E. J. Maccoy. 
Marine Pollution Bulletin, Vol. 15, No. 12, p 436- 
439, 1984. 2 Fig, 15 Ref. 


Descriptors: *Copper, ‘*Reserpine, *Mussels, 
Water pollution roe, Filtration, Heavy metals, 
Toxicity. 


The mechanism behind the effect of low levels of 
aa on the filtration rate of Mytilus was exam- 
Adult specimens were exposed to the follow- 
ing concentrations of copper as co 
100% seawater: 0.05, 0.1, 0.2, 0.4, 
After exposure for 30 min the 
determined. A group of 30 mussels was injected 
into the posterior = albeeee muscle with reserpine 
to deplete the monoamine content. After 48 hr the 
animals were divided into six groups and the effect 
of the different concentrations of copper on the 
filtration rate was then determined. A marked re- 
duction in filtration rate was observed in animals 
before treatment with reserpine. The copper con- 
centration leading to a reduction of 50% in the 
filtration rate was about 0.094 mg/liter. Animals 
exposure to copper after injection with reserpine 
showed no fall in the filtration rate, al- 
though there ap; to be a small increase in the 
measured filtration rate of the control group ex- 
posed to normal seawater. Effects on isolated gill 
preparations showed that even the most concentra- 
tion solution used (0.8 mg/liter copper) failed to 
cause a noticeable reduction in the rate of ciliary 
beating. Exposure of isolated gill preparations to 
copper following reserpine treatment had no effect 
on the rate of ciliary beating, but there was a 
significant increase in the rate of the control group. 
(Baker-IV 
W85-04378 


sulfate in 
0.8 mg/liter. 
filtration rate was 


SHORT-TERM CADMIUM EFFECTS ON GILL 
TISSUE METABOLISM, 

Universidad Autonoma de Barcelona (Spain). Fac- 
ulty of Sciences. 

L. Tort, P. Torres, and J. Hidalgo 

Marine Pollution Bulletin, Vole 15, No. 12, p 448- 
450, 1984. 3 Fig, 31 Ref. 


Descri 


tors: *Cadmium, *Toxicity, Water pollu- 
tion 


ects, Fish, Heavy metals, Metabolism, Gills. 


The gills are the first barrier a dissolved metal 
reaches when entering fish; disturbances in the gills 
are important as they produce serious impairment 
to the peat ard transfer to the blood system and the 
respiratory physiology. ATP, lactate and respirato- 
ry ovis On tissue were analyzed after 50 

pm of cadmium treatment. After 24 hr, ATP 
| Leech showed no differences, but significant de- 
creases were noted after 2 days. Results found after 
3, 4, ond See Sere ane oe eee 
levels and no significant differences were found 
between control and 3, 4, and 6 days treatment. 
Lactate levels were quickly and strongly increased 
at 24 hr. From the third day a progressive decrease 
took place and control levels were recovered 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Dat Oe 6. At Gor:3 » lowes sie of oxygen 
noted (49% of pas but only 
noted at day 6 (82% of 


iege Univ. jum of Botany. 
Poy Sie tant 
H i Vol. 119. Ne No. 2, p 119-128, Decem- 


ber, 1984. 8 Fig, 1 Tab, 16 Ref. E.E.C. contract 
CCE-IHE 258 BIO-B. 


Descriptors: *Peri hyton, *Phytoplankton, *Ther- 
mal pollution, uclear powerplants, *Meuse 

=Belghim, Low flow, Diatoms, Disso! 
oxygen, Biomass, Species composition. 


made from 1976 to 1981 of the 


for ph: but, fe h onl 
for for phytoplankton bu ior periphyton, in- 
of teed ommeaites 
Seed eine area ee doen eee 
flow, because sensitive species are replaced by 
more tolerant ones. In the reach downstream of 
the plant, the maximum observed temperature in- 
crease is 4.2 C and the maximum decrease in 


W85-04388 


ECOLOGICAL EFFECT OF ACID CONDI- 
TIONS AND PRECIPITATION OF HYDROUS 
METAL oO IN A ROCKY MOUNTAIN 
Geological Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2H, 


5D. Waste Treatment Processes 


ON-SITE TREATMENT OF LEACHATE USING 
AEROBIC BIOLOGICAL TECHNIQUES, 
Aspinwall and Co, Shrewtury Eagan). 
Quarterly Journal of Engineering rr 
Tendon, Vol. 17, No. 1, p 31-37, 1984. 6 Fig, 1 
Tab, 11 Ref. 
———: *Biological treatmentg *Leachates, 
* _ “Wastewater treatment, Aerobic i 
tions, 
ment facilities. 


Water treat- 


ON CONTAMINANT MIGRA- 


Processes Uni 
GM Wiliams, C. A, Ron, A. Stuart, S. P. 
Hitchman, and L S. Alexander. 


Quarterly Journal of Oy Geology, 
London, Vol 17, No. 1, p 39-55, 1984. 14 Fig, 7 
Tab, 6 


Descriptors: *Groundwater pollution, *Water pol- 
lution sources, *Waste disposal, *Aquifer charac- 
terisics, Sand aquifer, Unconfined aquifers, Sol- 
vents, Heavy metals, Wastewater lagoons. 


The lagoons at Villa Farm near Coventry, 
land are an exam le of the potentially most 
vorable case for Liquid of contaminants at 
a waste disposal site. wastes containing 
heavy metals and organic solvents are discharged 
into excavated to beneath the water table 
in a shallow, unconsolidated sand aquifer, resulting 
in local anata pollution. The dev t 
of the pollution plume appears to be controlled by 
the rusation Slots of py pon the distribution of 
fhe vicinity of the lagoons. On the besia of redox 
ms. basis o x 
fe city of geochemical zones have been iden- 
tified down hydraulic gradient in the transition 
from strongly reducing conditions near the lagoon 
and at the base of the aquifer to oxidizing condi- 
tions in groundwater. Heavy metals are 
attenuated within a short distance of the lagoons, 
probably as a result of precipitation as sulfides and 
carbonates, but organic wastes have been found in 
excess of 300 m from the site. With increasing 
distance from the lagoons changes in bacterial pop- 
ulations and the compounds 
present at the base of the aquifer suggest that 
organic transformations are occurring despite little 
change in the concentration of total oo 
carbon, ‘although ultimately bi tion 
methane and carbon dioxide takes p! ‘Beker. 


W85-03770 


ae, RECYCLING IN MUSKEGON 


jUNTY, 
Metcalf and Eddy, Inc., Arlington Heights, IL. 
C. E. Pound, Y. A. Demirjian, and and W. H. 
BioCycle, Vol. 25, No. 3, P 46-51, November/ 
December, 1984. 3 Fig, 5 Tab, 7 Ref. 


Descriptors: *Michigan, *M' 
gation, *Wastewater treatment, 
cycling, Water reuse. 


on County, *Irri- 
ater supply, Re- 


Wastewater treatment services are currently pro- 
vided by Muskegon County, Michigan, on a re- 
eter ly Fist ag opin y sgt. 
is received and treated at 
both fncllities The Mewo facility, is designed for a 
capacity of 42 mgd; the facility minimizes release 
of treated wastewater to surface waters through 
the application of that water to farm land as irriga- 
tion water. Wastewater arriving at the treatment 
plant enters through an open channel nt 
the use of three aerated lagoons in either parall 
series or combination thereof for pretreatment of 
the water. p hgones oe al eon toma 6 
into storage lagoons or may pass ugh a 
settling lagoon and directly to an outlet lagoon for 
pumping to the irrigation system. An extensive 
drainage a is provided to collect renovated 
wastewater i areas and from 
— seepage ie discharge to receiving waters. 
system consists of a combination of under- 
drains, wells, and interception ditches discharging 
into two main collector drains. The facility has 
successfully provided high levels of wastewater 
res es however, one problem is that several of 
the irrigated areas are inadequately drained and the 
result 1» standing water when-it is lied at its 
prescribed application rate. A problem is 
thet while the Metro system is exceeding all of its 
cies biaiaiioceeegmation ates tte. 
pr pla ge nee a = ar empualen gper ypien, 
waters, in both the north and south 
ditches As forte conditon ofthe crops there hs 
been no uptake of man-made 


wastewater by the corn crops. (Baker-' » 
W85-03796 





NO MORE ALKALINITY BURNOUT, 


Water Bagi and Managemen Vol. 131 
ater i t, Vol. A 
No. 12, p 26-27, November, 1984. 1 Tab, 2 Ref. 
Descriptors: *Wastewater treatment, *Dissolved 
pg ly *Nitrification, *Acidity, Alkalinity, Bacte- 


In the past when alkalinity burnout has occurred at 
any extended aeration plant, operators have added 
sodium bicarbonate or sodium hydroxide constant- 
ly or intermittently. The severity of the alkalinity 
and pH reduction can equate to an inferior water 
quality effluent because of the inability of the 
process to hold solids in the clarifier. Bench - 
ments and full scale testing at a New 

wastewater treatment plant revealed that reduction 
and control of dissolved oxygen levels could pre- 
vent alkalinity burnout in the nitrification process 

and the subsegent discharge of low pH ffivent. 


W85-03798 
USE OF PEAT FOR ON-SITE WASTEWATER 
TREATMENT: I. LABORATORY EVALUA- 


TION, 
Maine U: at Orono. of Civil 
CA hen pee Pye ~ yy a 


Struchtemeyer 
Journal of tal Quality, Vol. 13, No. 4, 


ceaiepen 
pm neme 1984. 2 Fig, 2 Tab, 41 Ref. EPA grant 
808069-01. 


a *Wastewater treatment, *Peat, *Fil- 
unicipal wastewater, Industrial 
wasnt soils, Septic wastewater. 
Laboratory columns were used to determine the 
t at varying 
nh oe comp of municipal and 
lustrial wastewaters. Excellent BODS and TSS 
poe were obtained at hydraulic loadings << to 
8.1 cm/d of septic tank effluent with an initial 
BODS of 150 mg/l and TSS or 73 mg/liter. or 
temperatures decreased treatment 
While P removal was measured, significant N 
reduction can be achieved via biological denitrifi- 
cation. Results indicate that peat can provide ex- 
cellent fecal coliform reduction without auxiliary 
pore ee The lab lormance of peat columns 
that a peat filter can be designed for either 
a lace or overboard discharge. Each applica- 
tion will influence recommended design crite- 
A a loading should be 
t at or below 4.1 cm/d for 
This would result in an organic loading of 10 
kg BODS/1000 sq m per day. The filter should 
have at least 30 cm of lightly compacted sphagnum 
peat (0.10-0.12 Mg/cu m) below the distribution 


Was-ossss 


USE OF PEAT FOR ON-SITE WASTEWATER 
TREATMENT: Il. FIELD STUDIES, 

Maine Univ. at Orono. Dept. of Civil Engineering. 
J. L. Brooks, C. A. Rock, and R. A. 
Struchtemeyer. 

Journal of Devirciinscnead Quality, Vol. 13, No. 4, 
p 524-530, 1984. 3 Fig, 2 Tab, 23 Ref. 


Descriptors: *Wastewater treatment, *Peat, *Fil- 
tration, Septic wastewater, Municipal wastewater, 
Industrial ecal coliforms, Phosphorus, 
Biochemical oxygen demand, Nitrates, Suspended 
solids. 


Three full size sphagnum peat filter fields were 
monitored to determine the treatment levels after 

application of septic tank effluent (STE). Systems I 
and II were designed with a liner and had over- 
board discharges, whereas system III was con- 
structed with a subsurface discharge. Gravity feed, 
dosed feed, and pressure distribution systems all 
provided excellent organic and 99% fecal coliform 
removal without additional disinfection. Phospho- 
rus concentrations bey ly reduced, howev- 
er, they remain hi Solaates to nutrient 
sensitive waters. considering the hydraulic 
rate for design of the system, it is advantageous to 
also consider the strength of the septic tank effuent 





to be applied to the individual bed. Although the 

precipitation is not normally considered when de- 

Signing a bed for hydraulic loading, this shouldbe 

ee ee eae tation 
These beds were found to 

eaualy well with and without snow cover and at 


Was-0aee4 ee 


IRRIGATION OF MONTEREY PINE WITH 


h 
om Canberra (Australia). Div of Forest 
R. N. Cromer, D. Tompkins, N. J. Barr, and P. 


Hopmans. 
low el of Environmental gry yet. 13, No. 4, 
p 539-542, 1984. 2 Fig, 2 Tab, 22 


Descriptors: *Wastewater irrigation, ‘*Forests, 
*Soil chemistry, *Wastewater disposal, Chemical 
analysis, Nitrogen, Sodium, Nitrification, Ground- 
water analysis, Acidity, Potassium, Electrical con- 
ductivity. 


Fifteen year old Monterey pine was irrigated for 3 
astewater derived from industrial and 
municipal sources. The wastewater contained high 
concentrations of Na(2+) and HCO3(-) and was 
quite alkaline. Irri caused substantial in- 
creases in exchan vee seers extractable P, 
exchangeable K, p! the electrical conductivi- 
ty of the soil oe ly colored organic 
compounds derived from pulp-mill effluent appar- 
ently combined with inorganic N from municipal 
effluent to form organic N com eg sarmypnih peer 4 Nitrogen 
remained largely i in the pe a 
concentrated in the undwater with coed 
humic com; environmental 
hazard in the use of such blended wastewaters for 
- is the contamination of drainage water 
ae saline ag a high seme 
tations of or, The organic com 
tai a ibit nitrification in the groundwat- 


oreker: 
Wwasassss 


DESIGN, START-UP, AND OPERATION OF 
AN OZONE DISINFECTIO IN UNIT, 


Journal of the Water Pollution Control Federation 
Vol. 56, No. 11, p 1152-1159, November, 1984. 8 
Fig, 5 Tab, 9 Ref. 


Descriptors: *Disinfection, *Ozonation, *Chlorina- 
tion, *Wastewater treatment, *Vail, *Colorado, 
Economic aspects, Design criteria. 


The Vail, Colorado Water and Sanitation District 
(VWSD) uses an ozone disinfection unit in its 
treatment of wastewater. The process has per- 
formed very reliably due to good design and con- 
— features, the good attitude of the plant 
Sao taken to operation of the 
lent air tment and contact 
prose elements. The ozone 
ot a pone to one fecal coliform permit cri- 
pm is yp ge » much less than the desi; 
losage oO! m Soies equipment at 
plant was energy-intensive at the lower production 
requirements. Proposed modifications to the air 
compressors and ozone generators together with 
use of off-gas ozone concentration for process con- 
trol is projected to reduce energy consumption by 
35%. Further, better disinfection control is ex 
ed because of the immediate response of off-gas 
concentration to changes in wastewater quality 
and ozone demand. The ozone and chlorine disin- 
fection system performed equally well with respect 
to fecal coliform removal. The ozone system is 
preferred, however, because of the safety issues 
related to storage of chlorine and the asthetic value 
of the le the ozone system gives the effluent. 
While the ozone system capital and operating costs 
were about twice those for the chlorination/dech- 
lorination system, both processes represented a rel- 
atively small part of the total plant costs. (Baker- 


IvI) 
W85-03866 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


i Dc. 
com of ‘co lechanical, and Environmental 


. Bell, v4 G. J. Hardcastle. 
lose of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1160-1164, November, 1984. 2 
Fig, 7 Tab, 9 Ref. US Army contract DAMD 17- 
81-C-1118. i 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Industrial wastewater, Nitrifica- 
tion, Denitrification, Or, compounds, Sol- 
vents, Dissolved oxygen, gen uptake. 


A bench-scale continuously fed, intermittently op- 
erated activated a system was operated treat- 
ing a pe cere pe justrial waste containing or- 
ganic solvents for more than 30 months. Various 
operating protocols were used. Organic removal 
was consistently high and nitrification and denitri- 
fication were essentially complete. Because of the 
light nitrogen loading, ieee ae 

tion rates were minimum. Solids separation was 
good throughout the study an dissolved oxygen 
was sufficient during aerobic periods. The system 
therefore seems to be highly suitable for the treat- 


= of industrial wastes containing 
organic solvents ns Complete nitrification mat deni- 
ifeation ‘eliedlens fa oy 


ed. S oxygen uptake 
- ee: was highly 
sakds Stal extecmnaly i 5 of cadmas ts opeea 
ing conditions, including shocks from power out- 
mixer failure, and accidental overfeeds. 


W85-03867 
HYDROLYSIS EFFECTS ON 


ALUMINUM 
papper oe REMOVAL FROM 


ASTEWATERS, 
McMaster Univ., Hamilton (Ontario). Dept. of 
emcee hn SF 


ig. 

los, and A. Benedex. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1165-1172, November, 1984. 16 
Fig, 1 Tab, 16 Ref. 


E. Diamadopo 


ee *Phosphorus removal, *Wastewater 

= hydrolysis, Industrial 
washes lepers Coagulants, 
Sludge dewatering, Sedloied oa lids, Settling rate. 


The role of aluminum hydrolysis products in phos- 
phere precipitation under conditions usually met 
im practice is reviewed. The effect of aluminum 


and slud 

moval of organics by the hydrolysis products of 
aluminum was compared with the removal of 
phosphates. Chemical precipitation was brought 
about through complex formation. The degree of 


the p the concen: 
oh the wi For conditions usually found in prac- 
soe, the Bele Ga beny Oe Geox Sane 
of the coagulant to precipitate the phosphates. 
most important factors affecting the pan oaths 
range were the Al:P ratio, the OH:Al ratio, and the 
presence and concentration of other ions. The 
presence of sulfate had a beneficial effect on the 
removal, especially at lower pH values. With do- 
mestic wastewaters, the various coagulants gave 
results similar to those in synthetic wastewater. 
efficiencies, however, were smaller because of 
the presence of condensed phosphates and other 
ionic The erage of aluminum also 
affected the su solids concen- 
tration, the promis, 9 a dsr gn 
the sndge: The pE the mature, and the dosage of 
the coagulants affected the removal of organics 
from an aadestrial wastewater. The removal of 
organics by aluminum does not follow the same 
pattern as the removal of phosphorus. This indi- 
cates sone canna be adequately apie mecha- 
applied to explain 


AEROBIC AND ANAEROBIC INTERMEDIATE 
STORAGE OF ACTIVATED SLUDGE: EFFI- 
CIENCY STUDY, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ingenieria. 
S. Gonzalez- . Norouzian. 

Journal Water Pollution Contro I Federation, Vol. 
— 11, p 1173-1177, November; 1984. 9 Fig, 15 


Descri; : *Activated sludge > eet 
cy *Aerobic conditions, 

tions, Sludge storage, Sludge, Ietieedine soot treat- 
ment, Aeration. 


Aerobic-aerobic and aerobic-anaerobic cyclic op- 
eration of a multi-aeration tank activated slud 
process were studied to optimize . In 
aerobic-aerobic operation the num of aeration 
tanks receiving wastewater was determined ac- 
cording to the organic loading to the plant. The 
aerobic-anaerobic operation was similar to the aer 
except that air to those 
porary owe age ty paged was inter- 
rupted. results show a very significant 
microbial shift occurred in both aero- 


anaerobic operation 
had a negative impact on sludge activity. The 
COD/DOC ratio stayed constant during the aero- 
bic-anaerobic operation, which indicated that the 
nature of the metabolic products was-not affected 
phon coal Mabdendioosacnabe 
cycle were ly 
peer ncn ae ag Omg ge ae gro 
operation. Be pos activity was slightly 
suites te enol aerobic-anaerobic 
than at the beginning. operation 
was superior to aerobic-aerobic operation. (Baker- 


IvI) 
W85-03869 


RAPID AEROBIC BIOSTABILIZATION OF 

HIGH-STRENGTH INDUSTRIAL LANDFILL 

LEACHATE, 

Rutgers - The State — New Brunswick, NJ. 

2 Ee = of Chemical and i 
enkataramani, 


Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, November, 1984. 10 Fig, 2 Tab, 18 
Ref. EPA contract CR807805010. 


iptors: *Wastewater treatment, *Leachates, 
$ *Industrial wastewater, deg- 
radation, Wastewater disposal, Groundwater pol- 
lution, Organic compounds. 


This study was designed to show that an activated 
sludge biomass can be used to develop microbial 


strength comp 

fill leachate used in these studies was the aqueous 
Lac ihe balay aye ode wee“ pomar oom 
results showed that a mixed microbial pop 

wien es ch tackesn deauben tien rel ae 
organic species in the industrial landfill leachate, in 
the presence or absence of glucose and other nutri- 
ents. There is strong evidence that organic matter 
present in the leachate was oxidized to carbon 
dioxide and water. Loss of dissolved organic 
carbon is not from stripping, evaporation, or sorp- 
tion. Removal of the or; matter took place 
over 14 to 70 hours. remaining organic 
carbon, about 20% of the original concentrations, 
can be removed = mgr a treatment 


W85-03870 


BENTHAL STABILIZATION OF ORGANIC 
CARBON AND NITROGEN: THE DEVELOP- 
MENT OF INTERSTITIAL PROFILES, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

C. W. Bryant, and L. G. Rich. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1199-1203, November, 1984. 6 
Fig, 3 Tab, 26 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 50—Waste Treatment Processes 


Descriptors: 

sludge process, Anaerobic conditions, Benthic en- 
vironment, Methanogenesis, Carbon, Nitrogen, 
Ammonia. 


Attempts were made to measure depth profiles of 


or time-dependent ia adsorp- 
tion by organic solids explains ‘the phenomenon. 
For the benthal stabilization of organic carbon and 
nitrogen in biomass solids, the rate limiting step is 
most likely cell death and lysis. The measured rate 
of <R1/day wah below the everege of the a of 
values for solids decay in previous anaerobic diges- 
tion research. Batch stoichiometric measurements 
indicated that lipid material was not solubilized 
es acetate methanogenesis. (Baker-IVI) 

'85-03873 


RECOVERY OF —_ FROM WASTEWATER 
BY ent ery 


Desalination, Vol. 51, No. 7 P 213-226, August, 
1984. 10 Fig, 2 Tab, 9 Ref. 


Descriptors: *Electrodialysis, *Acid recovery, 
eW; Wastewater treatment, Membrane pe ro 
Iron, Membranes, Industrial wastes, Steel industry. 
be optimum operating conditions for electrodia- 
lysis a newly developed membrane were 
studied for recovery of acid from acidic 
wastewater released from the iron and steel indus- 
try. By using this anion-exchange membrane with a 
very small transport number for hydrogen ion, the 
acid can be efficiently concentrated by electrodia- 
lysis. Changes of limiting electric current density 
and current efficiency of the electrodialysis with 
operating conditions were investigated to deter- 
mine the optimum operating conditions. Fouling of 
the cation exchange membrane with coexisting 
iron (II and III) ions was also investigated. Calcu- 
ee See ee ae Se oe eee 
were attempted from the experimental results ob- 
tained. (Baker-IVI) 
W85-03977 


WATER QUALITY MANAGEMENT IN THE 
CHEMICAL INDUSTRY - BASF’S LUDWIG- 
SHAFEN COMPLEX AS AN EXAMPLE - IN- 
VESTIGATIONS, DESIGN, OPERATION, 
oy AG., Ludwigshafen am Rhein (Germany, 
H. Engelhardt, W. G. Haltrich, and W. Weisbrodt. 
Water Science and Technology, Vol. 16, No. 12, p 
583-608, 1984. 17 Fig, 2 Tab, 14 Ref. 


" oe treatment, *Industrial 

udwigshafen, *Germany (Federal 

Republic), ‘Chemoal industry, Denitrification, Aer- 
ation, Water quality control. 


The BASF works at Ludwigshafen (Federal Re- 
public of Germany) is the largest integrated chemi- 
cal complex in Europe. Through a reorganization 
of its wastewater Rsge eo the complex has 
achieved a reduction of the substance load dis- 
charged to the Rhine by about 98% in terms of 
BODS and by about 94% for COD and TOC. The 


sedimentation to avoid activated foage with poor 
code properties, followed by an aeration stage in 
form of a circular basin according to the carousel 
system, followed by a denitrification zone of vari- 
able volume. The sludge volume index is 50 ml/g. 
In spite of varying nitrate concentrations the deni- 
trification is working without problems. In the 
central treatment plant BODS is degraded by 96%, 
COD as weil as TOC by about 80-85%, ” ills 
nitrate is eliminated by 95%. There are numerous 


decentralized measures regarding the treatment of 
sooty dageaiable pavemaoes ibe balageasted Wt 

rly le sul e halog 7 
Sonnvaues and heavy metal compounds. (Baker- 


IVI) 
W85-04008 


te TREATMENT IN ABU DHABI, 
Taylor ey and Sons, London (England). 

PN. Pa ul, and L. J. Smith. 
Water & Science and Technology, Vol. 16, No. 12, p 
609-620, 1984. 3 Tab. 


Descriptors: *Wastewater treatment, *Abu Dhabi, 
Sulfides, Ni mn, 
treatment, 


The first sewerage and sewage treatment facilities 
to serve the City of Abu Dhabi were commis- 
sioned in 1973. history of sewage treatment in 
Abu Dhabi since 1973 is briefly reviewed. Per 
capita sewage flow is seprecinately 280 1/d, BOD 
is 63 g/d and suspended solids, 55 g/d. Full nitrifi- 
a ee ae from 300 
ott from 7 mg/I as calcium carbonate and a fall in 
from Fett After chlorination with a dose 
of 5 mg/I chloride, alkalinity reduced further to 27 
and pH to 6.8. With pcm: of the aer- 
ation tanks to establish nitrifying organisms the 
new yr treatment works produced a fully 
nitrified effluent within 10 days of receiving crude 
sewage flows. High sulfide concentrations in the 
crude sewage had no adverse effects on biological 
treatment or the attainment of nitrification. The 
interpretation of oxygen demand data for Middle 
East sewages requires further study. (Baker-IVI) 
W85-04009 


OCCURRENCE DISTRIBUTION OF PER- 
SISTENT ORGANOCHLORINE COMPOUNDS 
IN U.K. SEWAGE SLUDGES, 
Imperial Coll. of Science and Technology, London 
a Dept. of Civil Engineering. 

McIntyre, and J. N. Lester. 
Water, Air, and Soil Pollution, Vol. 23, No. 4, 
397-415, November, 1984. 8 Fig, 3 Tab, 48 Ref. 


Descriptors: *Pollutant identification, *Sludge, 
*Organochlorine compounds, *United ap, er 
Aldrin, Dieldrin, Polychlorinated biphenyls, 
ticides, Hexachlorocyclohexane, Endrin, 
Wastewater. 


A total of 444 sewage sludges, sampled from 
sewage treatment works in the United Kingdom 
were analyzed for eon, sored biphenyls 
(PCB) and the organoc' insecticides gamma- 
por ng penne aldrin, dieldrin, and 
endrin. PC! Eger nrg and dieldrin occurred 
more frequently and at higher concentrations than 
aldrin and endrin. Three sewage treatment works 
were sampled at monthly intervals over an 18 mo 
period. PCB, -HCH and dieldrin were 
against most frequently detected. Aldrin and 
endrin were sporadically detected. In a number of 
cases, the occurrence of these elevated concentra- 
tions may be related to known industrial uses of 
certain compounds such as dieldrin for moth- 
proofing in the textile industry. It appears that a 
significant proportion of —_, organochlorine 
in raw ge and subsequently sewage 
sludges may arise from domestic uses and human 
excretion. The findings indicate the concentrations 
of persistent organochlorine residues in sludge 
from the United Kingdom are generally compara- 
ble with the ranges in concentration reported from 
surveys in — countries. (Baker-IVI) 
W85-04012 





POLISHING TREATMENT OF COAL LIQUE- 
FACTION ee eet 

Oak Ridge National Lab., 

C. H. Brown, Jr., M. T. Harris, and R 
Environmental Progress Vol. 3, No. ‘4, P 228237, 


D. Roop. 


November, 1984. 9 Fig, 9 Tab, 14 Ref. 

Descriptors: *Wastewater treatment, *Coal lique- 
faction, Industrial wastewaters, Ozonation, Re- 
— osmosis, Activated carbon, Adsorption, Pilot 
plants. 


A detailed description is offered of a mobile 
wastewater treatment pilot plant with lication 
to actual coal liquefaction wastewaters. Treatabil- 
ity studies were performed on 7 wastewater 
streams the unit processes of carbon adsorp- 
tion, ozonation, and reverse osmosis (RO) which 
were contained in the transportable unit. Carbon 
adsorption treatment of the equalization basin 
wastewater was performed er regenerated 
Darco activated carbon. Results of the —— 
tests indicated that 14% of total or, 
and 3% of chemical oxygen deman: nae 
moved from the equalization basin water by air- 
pore in 30 min. A spiral wound cellulose ace- 
O membrane was tested on equilization oo 
water both before and after 
treatment and on water from a clarifier. A ho! ws 
fiber cellulose acetate module was tested on carbon 
adsorption treated equalization basin wastewater. 
Operation of both units on carbon adsorption efflu- 
ent was satisfactory at feed recoveries up to 75%, 
with a total dissolved solids rejection of about 92% 
ya en carbon rejection of 72 to 86%. 
ysis of the cleaning solutions and 
ic inspection of the membrane surface 
indicate that a wide variety of inorganic constitu- 
ents are deposited on the membrane. (Baker-IVI) 
W85-04036 


BENCH-SCALE TREATMENT OF LURGI 
GASIFIER AND H-COAL WASTEWATERS BY 
THE PACT SYSTEM, 

Zimpro, Inc., Rothschild, W 

TRB Randall, RI ming § L. Berndt, R. M. 
Rollins, and C. L. Soukup. 

Environmental Pro; Pol. 3, No. 4, p 237-247, 
November, 1984. 9 Fig, 11 Tab, 15 Ref. 


Descriptors: *Wastewater treatment, *Coal gasifi- 
cation, *Industrial wastewaters, Coal gasification, 
Economic factors, Synfuel production, Nitrifica- 
tion. 


A pro; report is offered on the continuing 
effort to develop a cost-effective process for the 
production of synfuels by the coal-gasification 
route. The PACT system consistently nitrified the 
wastes in both single and two stage low schemes, 
providing effluent ammonia-nitrogen concentra- 
tions less than 1.0 mg/liter. The two stage PACT 
systems demonstrated the best overall removal of 
total organic compounds and should be considered 
where total organic removal is required for 
wastewater reuse. Stress testing performed on the 
H-Coal sour water verified that treatment with the 
PACT system provides continuous, reliable treat- 
ment resistant to synfuels production facility upset 
or process failures. Following each stress test, the 
PACT system returned to optimum treatment 
within 2 to 4 days. (Baker-IVI) 

W85-04037 


BIOOXIDATION OF COAL GASIFICATION 


WASTEWATERS, 
Oak Ridge National Lab., TN. 
T. L. Donaldson, G. W. Strandberg, J. D. Hewitt, 
and G. S. Shields. 
Environmental a Vol. 3, No. 4, p 248-253, 
November, 1984. 2 Fig, 7 Tab, 15 Ref. 


Descriptors: *Coal gasification, 
wastewater treatment, 
*Biooxidation, Fluidized beds, Ammonia, 
ed solids, Synfuel production, Phenols. 


Fixed-film, fludized bed bioreactors have been 
used successfully to treat dilute synthetic 
wastewaters on a continuous basis for more than 1 
year and dilute actual wastewaters for 9 months. 
The bioreactors have exhibited stable biological 
activity, and no difficult operational problems have 
been encountered. Effluent phenol concentrations 
of less than 0.001 kg/cubic m are readily achieva- 
ble in lab scale bioreactors with a synthetic 
wastewater containing 0.03-0.04 kg/cu m be phenol 
at a hydraulic residence time of approximately 240 
s in the bed. Dilute actual wastewaters have been 
treated successfully. Volumetric reaction rates in 
the reactors are substantially higher than those in 
suspended growth systems due to the high concen- 
tration of retained cells on the support particles. 


*Biological 
*Industrial wastewater, 
ia, Suspend- 





Lab scale activated sludge systems with sludge 
recycle may exhibit volumetric phenol removal 
rates of 5-6 kg/cu m/day, whereas current studies 
have shown potential for ten fold higher rates in 
fixed-film fluidized bed bioreactors under favor- 
able operating conditions. (Baker-IVI) 

W85-04038 


INITIAL OPERATING EXPERIENCES OF A 
NUTRIENT REMOVAL PROCESS (MODIFIED 
BARDENPHO) AT KELOWNA, BRITISH CO- 
LUMBIA, 

British Columbia Univ., Vancouver. Dept. of Civil 
Engineering. 

W. K. Oldham, and G. M. Stevens. 

Canadian Journal of Civil Engineering, Vol. 11, 
Peo 3, p 474-479, September, 1984. 6 Fig, 2 Tab, 1 
Ref. 


Descriptors: *Kelowna, ‘British Columbia, 
*Wastewater treatment, *Bardenpho system, *Ni- 
trogen removal, *Phosphorus removal, Biological 
treatment, Biological wastewater treatment, Ad- 
vanced wastewater treatment. 


The new Kelowna Pollution Control Center was 
designed to operate in the ‘Modified Bardenpho’ or 
‘Phorex’ mode to achieve biological removal of 
nitrogen and phosphorus. The 260 L/s facility (130 
L/s in each of two parallel modules) required two 
months of operating time (single module operation) 
to establish the nitrification-denitrification capabili- 
ties and to build up the phosphorus release-uptake 
mechanism in the biomass. Subsequent to that 
start-up period, the process has been capable of 
producing an effluent containing less than 5 mg/L 
of nitrogen and 6 mg/L total nitrogen and less than 
0.3. mg/L orthophosphate when the influent 
sewage has contained some 30 mg/L of nitrogen 
and 6 mg/L of phosphorus. The process flow 
pattern was subsequently changed from single- 
module operation to dual-module operation. (Col- 
lier-IVI) 

W85-04045 


COLD CLIMATE FACULTATIVE LAGOONS, 

Alaska Univ., Fairbanks. Dept. of Engineering. 

T. Tilsworth, and D. W. Smith. 

Canadian Journal of Civil Engineering, Vol. 11, 

= 3, p 542-555, September, 1984. 2 Fig, 4 Tab, 72 
ef. 


Descriptors: *Wastewater treatment, *Wastewater 
lagoons, *Sludge lagoons, *L.agoons, *Arctic zone, 
*Subarctic zone, Climatic zones, Ice cover, Design 
criteria, Rural areas. 


Facultative wastewater lagoons are of great impor- 
tance to small communities of Alaska and northern 
Canada; they have been one of the principal meth- 
ods of sewage treatment in these cold .climate 
areas. Because of permafrost, the absence of elec- 
trical power, average annual temperatures as low 
as -12 C (10 F), the lack of skilled manpower, and 
other operating restrictions, lagoons can be of stra- 
tegic importance to water quality protection in 
these locations. These lagoons have been popular 
for use in rural areas because of their relatively 
low cost, minimal operation and maintainance re- 
quirements, and energy efficiency. They are also 
advantagous where large land areas are available 
and where seasonal odor problems are not consid- 
ered a nuisance. However, the performance of 
these lagoons varies seasonally. Design engineers 
face almost formidable constraints when attempt- 
ing to produce ‘secondary’ effluents for these com- 
munities. The use of ‘southern’ technology may not 
be applicable under arctic-subarctic conditions and 
even if it is applicable it must be used with consid- 
erable reservation. Ice and snow cover prevents or 
reduces light penetration and thus severely inhibits 
photosynthesis; ice depth is a function of the 
wastewater temperature, location, and exposure. 
When applicable, lagoons should be operated as 
long-retention cells so that they can be drained in 
late spring or early fall. Design of lagoon and pond 
systems can be modified greatly by the type of 
environment that will receive the effluent. For 
streams and rivers, the dilution factor is of major 
importance. Land treatment has limited value in 
the arctic-subarctic due to permafrost and season- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


ally frozen soils. The receiving environment and 
the retention time are the most important factors in 
the design process. (Collier-IVI) 

W85-04048 


BACTERIAL REMOVAL OF MERCURY FROM 
SEWAGE, 

Ohio State Univ., Columbus. Coll. of Pharmacy. 
C. L. Hansen, G. Zwolinski, D. Martin, and J. W. 
Williams. 

Biotechnology and Bioengineering, Vol. 26, No. 
11, p 1330-1333, November, 1984. 2 Fig, 2 Tab, 13 
Ref. NIH grant ES02701. 


Descriptors: *Bacteria, *Mercury, *Wastewater 
treatment, Aerobic conditions, Bioreactors, Bio- 
logical treatment, Heavy metals. 


Mercury-resistant bacteria, which are able to 
reduce mercuric ion (Hg(2+-)) to metallic mercury 
(Hg(0)), were examined for their ability to remove 
mercury from wastewater aerobically. Growth 
studies in artifical medium indicated that mercury 
increases the lag phase, but does not effect the 
growth rate of these bacteria. Further studies dem- 
onstrated that growth was minimal during a phase 
of rapid mercury removal, after which growth 
resumed. Small but significant amounts of carbohy- 
drates are required for the mercuric ion reduction. 
Prolonged periods of bacterial growth under non- 
sterile conditions was accompli without the 
loss of the mercuric reducing ability of the culture. 
A continuous culture of the resistant organism was 
maintained on raw sewage for two weeks, during 


which time relatively high concentrations of mer- . 


cury (70 mg/L) were removed from the sewage at 
a rate of 2.5 mg/L and at efficiencies exceeding 
98%. (Author’s abstract) 

W85-04114 


PROBLEM OF DECONTAMINATION OF 
WASTEWATERS OF COMPLEX- 


LIVESTOCK 
ES AND POSSIBLE WAYS OF SOLVING IT. 
N. V. Morozov. 
Water Resources, Vol. 10, No. 5, p 501-510, Sep- 
tember-October, 1983. 44 Ref. Translated from 
Vodnye Resursy, No. 5, p 142-152, September- 
October, 1983. 


Descriptors: *Wastewater treatment, *Livestock, 
*Farm wastes, Decontamination, Water pollution 
control, Bacteria, Viruses, Parasites, Manure, Bio- 
logical wastewater treatment, Aquatic plants. 


The problem of decontaminating wastewaters of 
livestock complexes is becoming especially acute 
in connection with the conversion of livestock 
farming to an industrial basis. The wastewaters of 
livestock complexes represent a highly concentrat- 
ed mixture consisting of coarsely and finely dis- 
persed admixtures, dissolved compounds, and 
water. About 50% of the microflora is made up of 
pathogenic species. Helminths, viruses, and proto- 
zoa are also identified in wastewaters of livestock 
complexes. The technological scheme of treating 
these wastewaters usually calls for the accumula- 
tion and settling of wastes in various liquid manure 
tanks and storages. At modern large complexes the 
livestock wastewaters after hydraulic removal via 
a gravity flow collector drain are fed to a grate 
and then are collected in the tank of the sewage 
pumping station where they are agitated by contin- 
uous bubbling with air until a homogeneous mass is 
obtained and then fed to a system of settling tanks 
for separation into fractions. A new method has 
been proposed for treating and disinfecting 
wastewaters of livestock complexes, which con- 
sists in holding them a little more than 2 weeks in 
biological ponds in contact with microalgae and 
higher aquatic plants. The experience of construct- 
ing and operating biological ponds with the intro- 
duction of aquatic plants shows that they can be 
constructed at farms and complexes wherever 
there are low areas, ravines, brooks, streams, etc. 
The body of the dam can be earth with one or two 
outlets, an upper siphon type and a bottom one for 
releasing waters in emergency situations and pas- 
sage of the spring flood. (Baker-IVI) 

W85-04139 


OPTIMIZATION OF THE HYDROBOTANIC 


— EXPERIMENTAL DESIGN METH- 


N. F. Kashina, S. S. Timofeeva, L. N. Ezhova, and 
O. M. Kozhova. 

Water Resources, Vol. 10, No. 5, p 511-518, Sep- 
tember-October, 1983. 3 Tab, 9 Ref. Translated 
from Vodnye Resursy, No. 5, p 153-160, Septem- 
ber-October, 1983. 


Descriptors: *Biological wastewater treatment, 
*Optmization, *Aromatic amines, Mathematical 
models, Nitella, Aquatic plants, Organic com- 
pounds, Wastewater treatment. 


Investigations were carried out to determine the 
opti conditions for removal of the aromatic 
amine benzidine from water using the stonewort 
(Nitella sp.). A model is pou which can be 
used for calculating the degree of purification of 
water for given values of the factors benzidine 
concentration, algal biomass, temperature, and 
time of purification, and makes it possible to pre- 
dict the removal of benzidine from water in the 
presence of charophytes. The use of the mathemat- 
ical experimental design method enables the inves- 
tigators to find the optimal conditions of biodegra- 
dation of benzidine by charophytes and to con- 
struct a sufficient mathematical model, which can 
be used when obtaining initial data for desig: ng 
hydrobotanic treatment Sag with an optimal op- 


le 


CREATION OF CLOSED WATER MANAGE- 
pane SYSTEMS AT INDUSTRIAL ENTER- 


ES, 
Yu. P. Belichenko, and T. L. Dolgopolova. 
Water Resources, Vol. 10, No. g 519-524, Sep- 
tember-October, 1983. 1 Fig, 6 Tab, Translated 
from Vodnye Resursy, No. 5, p 161-166, Septem- 
ber-October, 1983. 


Descriptors: *Water management, *Wastewater 
treatment, *Water reuse, Industrial wastewater, 
Water supply,. 


A decrease in the discharge of various pollutants 
with wastewaters into surface waters can be 
achieved by developing and introducing closed 
water-management systems. The need expedi- 
ency of creating closed industrial water-supply sys- 
tems are governed by three main factors: water 
shortage; exhaustion of the assimilating capacity of 
surface waters, which actually are wastewater re- 
ceivers; and economic advantages over once- 
through water-supply systems with treatment of 
wastewaters to specifications governed by the re- 
quirements of the state water inspectorate. In prac- 
tice the development of closed water-management 
systems of industrial enterprises can proceed in 
stages, with the gradual increase of the proportion 
of water being recycled. The initial stage in the 
creation of such systems should be the develop- 
ment of scientifically founded requirements im- 
posed on the quality of water being used in all 
technological processes and operations. The over- 
whelming majority of technological operations 
does not require water of drinking quality. At the 
same time, it is necessary to determine those water 
indices which have a decisive effect on the quality 
of the product being obtained and their allowance 
limits. This will make it possible to create rational, 
scientifically founded water reuse systems. (Baker- 


Iv} 
W85-04141 


COURT-APPOINTED SPECIAL MASTERS IN 
COMPLEX ENVIRONMENTAL LITIGATION: 
CITY OF QUINCY V. METROPOLITAN DIS- 
TRICT COMMISSION, 

For primary bibliographic entry see Field 6E. 
W85-04182 


FEASIBILITY OF RECIRCULATING BOTTOM 
ASH TRANSPORT WATER IN COAL-FUELED 
POWER GENERATING STATIONS. 
igi Protection Service, Ottawa (Ontar- 
io). 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Available from Environmental Protection Service, 
Ottawa, Ontario K1A 1CB. Economic and Techni- 
cal Review Report EPS 3-WP-83-1, February, 
1983. 167 p, 41 Fig, 34 Tab, 51 Ref, 1 Append. 


Descriptors: *Recirculated water, *Mine wastes, 
*Coal, Electric powerplants, Powerplants, Chemi- 
cal properties, Hydraulics, Water reuse. 


The technical feasibility of recirculating the water 
to transport bottom ash in coal-fire steam electric 
generating stations was examined. Information was 
gathered from the literature, from generating sta- 
tions, and from manufacturers of ash handling sys- 
tems. Successful design and operation of complete- 
ly recirculating water systems for bottom ash 
transport must take into account both hydraulic 
and chemical considerations. To prevent discharge 
of ash sluice water for hydraulic reasons, there 
must be no continuing net accumulation of water 
in the ash system. The total water inputs from in- 
plant wastes, precipitation, runoff, and fresh water 
used around the bottom ash system must be bal- 
anced by water losses due to occlusion with the 
bottom ash, evaporation and re-use of excess trans- 
port water for other plant services. Hydraulically, 
zero discharge from recirculating bottom ash trans- 
port systems can be achieved by limiting makeup 
water to the 1 to 2% normal water loss from the 
system. The chemical characteristics of the bottom 
ash transport water are related to intake water 
quality, method of coal combustion, and the chem- 
ical properties of the bottom ash. In actual operat- 
ing systems the abrasive nature of bottom ash 
slurry tends to erode scale which begins to accu- 
mulate on the sluice side of the recycle systems. 
The chemical characteristics of the wash water do 
not present an obstacle to complete recirculation 
except in special circumstances. 

W85-04197 


MANUAL FOR LAND APPLICATION OF 
TREATED MUNICIPAL WASTEWATER AND 
SLUDGE, 

Environmental Protection Service, Ottawa (Ontar- 
io). Environmental Protection Programs Director- 
ate. 

S. A. Black, D. N. Graveland, W. Nicholaichuk, 
D. W. Smith, and R. S. Tobin. 

Manual EPS 6-EP-84-1, March, 1984. p 216, 29 
Fig, 70 Tab, 142 Ref, 4 Append. 


Descriptors: *Waste disposal, *Municipal 
wastewater, *Land disposal, *Sludge, *Wastewater 
disposal, *Sludge disposal, *Wastewater irrigation, 
*Public health, Wastewater treatment, Wastes, 
Legal apects, Social aspects, Solid wastes, Re- 
views, Canada, Pathogens, Environmental effects, 
Land reclamation, Landfills, Wastewater renova- 
tion, Risks, Benefits, Site selection, Water pollution 
control. 


This manual provides basic information for indi- 
viduals and organizations interested in the applica- 
tion of treated municipal wastewater and sludge to 
land. The manual addresses the technical concerns 
associated with treatment, transport, spreading, 
agronomics and health. It also discusses legal, 
social and economic concerns and the need to 
obtain a clear indication of potential benefits and 
risks. Mechanical and non-mechanical wastewater 
and sludge treatment systems are outlined along 
with current disposal practices for treated munici- 
pal wastewater and sludge in Canada. When select- 
ing the site for land disposal, soil composition, 
texture, structure, infiltration and permeability, 
water retention and movement, and chemical and 
biological properties should be considered. The 
public health risks presented by organic chemical 
contaminants and pathogenic organisms in munici- 
pal wastes and methods to minimize them in land- 
fills are discussed. The benefits and risks of crop 
production in association with land application of 
treated municipal wastewater and sludge are pre- 
sented. The utilization and land disposal options 
for municipal wastewater and sludge are outlined. 
Appendices on provincial agencies involved in 
land application, irrigation water quality criteria, 
representative land application sites in Canada, and 
case studies of land reclamation and wastewater 
irrigation projects are included. 

W85-04213 


STATE-OF-THE-ART OF THE PULP AND 
PAPER INDUSTRY AND ITS ENVIRONMENT 
PROTECTION PRACTICES, 

Environmental Protection Service, Ottawa (Ontar- 


io). 

N. McCubbin. 

Available from Environment Canada, Environ- 
mental Protection Service, Ottawa K1A 1C8. Eco- 
nomic and Technical Review Report EPS 3-EP- 
84-2, January, 1984. 128 p, 24 Fig, 18 Tab, 104 Ref. 


Descriptors: *Pulp and paper industry, *Environ- 
mental protection, Effluents, Solid wastes, Solid 
waste disposal, Cost analysis, Water pollution con- 
trol. 


The current technology for environmental protec- 
tion used in the Canadian pulp and paper industry 
is reviewed. Recent process and equipment devel- 
opments having a significant effect on the indus- 
try’s effluents, atmospheric emissions and solid 
waste discharges from a mill operation depend on 
the processes used, the operating practices, the 
equipment and the production rate. However, typi- 
cal effluents, prior to any external treatment, from 
bleached pulp mills and newprint mills, re- 
vealed the following data: 1) older mill flow (cubic 
m/t)=202; 2) older mill SS (kg/t)=150; 3) older 
mill BOD (kg/t)=115; 4) maximum in-plant con- 
trol flow (cubic m/t)=44; 5) maximum in-plant 
control SS (kg/t)=8; and 6) maximum in-plant 
control BOD (kg/t)=17.2. Drawings, flowsheets, 
and typical process criteria are presented. The 
capital costs (dollars/daily tonne product) are ap- 
proximately equal to 288,000, with direct operating 
costs (dollars/tonne) approximately equalling 23. 
These costs were based on the mid 1970’s proven 
technology, and it is probable that actual costs 


could be reduced in 1983 by the application of in- 
plant technology that has been developed in recent 
years. Further implications of cost, energy conser- 
vation and environmental measures are briefly dis- 


cussed. 
W85-04232 


PROCEEDINGS OF THE 1983 ANNUAL MEET- 
ING OF THE TECHNICAL ASSOCIATION OF 
THE PULP AND PAPER INDUSTRY. 

Technical Association of the Pulp and Paper In- 
dustry, Atlanta, GA. 

March 2-4, 1983. 362 p. 


Descriptors: *Pulp and paper industry, Environ- 
mental policy, Wastewater treatment, Acid rain, 
Forests, Water pollution control. 


The Proceedings of the 1983 Annual Meeting of 
the Technical Association of the Pulp and Paper 
Industry included: an opening session and manage- 
ment fo rei steady-state simulation, high 
impact pulping conference papers, local section 
awards papers, case histories of 3 power plant 
energy management systems, millwide process 
control, paper manufacture, pulping, process de- 
velopments, high impact paper finishing and con- 
verting conference papers, dynamic simulation, 
paper manufacture II, fiber raw material supply, 
environmental issues from a management perspec- 
tive (panel discussion), acid rain and the effects on 
the forest, and advanced distributed process con- 
trol systems. The conference was held at the Geor- 
ga World Congress Center, Atlanta, Georgia. 
85-04233 


DESIGN, START-UP AND OPERATION OF A 
LOW PRESSURE WET AIR SLUDGE OXIDA- 
TION UNIT, 

Weyerhaeuser Co., Rothschild, WI. 

S. M. List. 

In: Proceedings of the 1983 Annual Meeting of the 
Technical Association of the Pulp and Paper In- 
dustry, Atlanta, GA, March, 2-4. p 71-80, 5 Fig, 6 
Tab. 


Descriptors: *Sludge, *Pulp and paper industry, 
Wastewater, Dewatering, Landfills, Cost analysis, 
Activated sludge, Thermal sludge conditioning, 
—n Wastewater treatment, Water pollution 
control. 


The first application of low pressure Wet Air 
Oxidation (Thermal Sludge Conditioning) in the 


pulp and paper industry has yielded economical 
and operational improvements at the Weyer- 
haeuser, Rothschild, Wisconsin mill. Savings in 
sludge conditioning dewatering and landfilling 
costs are being in comparison to the for- 
merly employed polymer conditioning operation. 
The mill is a 280 TPD pulp and paper operation 
producing offset printing, packaging, coating base 
and wax grade papers. The wastewater treatment 
facility employs a 38,000 cu m/d (10 MGD) acti- 
vated sludge treatment system and Thermal Sludge 
Conditioning followed by belt press dewatering. 
Currently, the dewatered thermally conditioned 
waste activated sludge is disposed of in a county 
operated landfill. The 11 1/s (175 GPM) thermal 
conditioning unit processes a 4.4 percent sludge 
slurry with a volatile fraction of 66.5 percent. The 
conditioned sludge is then thickened to roughly 16 
percent solids and dewatered on belt presses to a 
cake of between 38 and 42 percent solids, accom- 
plishing a 97 percent solids capture with minimal 
polymer addition. Total system availability is 
roughly 80 percent. Since start up of the system, 
the sludge volume to dis has been reduced by 
60 to 70 percent with the number of truck loads 
per day decreasing from 16 to 5. Cake solids con- 
tents have increased to 40 to 42 percent from the 
20 percent level obtained with polymer condi- 
tioned sludge. Additional advantages of the new 
system include reduced leachate production at the 
landfill site and reduced ammonia requirement at 
the wastewater treatment facility. 

W85-04234 


PRELIMINARY STUDIES ON TREATMENT 
OF CHROMIUM TANNERY WASTE SLUDGE 
BY ANAEROBIC DIGESTION, 

Himeji Inst. of Tech. (Japan). Dept. of Applied 
Chemistry. 

Y. Maeda, Y. Shoji, A. Yoneda, and T. Azumi. 
Journal of Fermentation Technology, Vol. 62, No. 
5, p 421-427, 1984. 5 Fig, 4 Tab, 18 Ref. 


Descriptors: *Anaerobic digestion, *Tannery 
wastes, *Chromium, *Sludge treatment, Biological 
wastewater treatment, Ammonia, Industrial 
wastewater, Sulfite, Sulfide, Ferric chloride, Hy- 
drogen sulfide. 


In order to gain information on the digestibility of 
tannery waste sludge containing chromium, the 
effects of ammonia, chromium, and sulfide on an- 
aerobic digestion were studied using an artificial 
waste containing gelatin as the organic carbon 
source. Experiments were conducted on a batch 
basis in the laboratory. In the tested range of initial 
concentrations up to 16,000 mg/l as NH4({+), inhi- 
bition of anaerobic digestion increased progressive- 
ly with increasing the ammonia concentration 
beyond 4,000 mg/I as NH4(+). Cr(VI) was found 
to be strongly inhibitory at the concentration of 50 
mg/l. On the contrary, even at the concentration 
of 1,000 mg/I, it was not obvious that Cr(III) was 
inhibitory. Sulfite and sulfide were inhibitory in 
the range of concentrations from 300 to 5,000 mg/1 
as S. These inhibitory effects on anaerobic diges- 
tion could be relieved by addition of ferric chlo- 
ride to the digester contents or circulation of di- 
gester gas through a hydrogen sulfide absorber. 
(Author’s abstract) 

W85-04251 


SOME PROPERTIES OF MUCILAGE POLY- 
SACCHARIDES EXTRACTED FROM SEWAGE 
ACTIVATED SLUDGE, 

Utsunomiya Univ. (Japan). Dept. of Environmen- 
tal Chemistry. 

K. Kakii, T. Shirakashi, and M. Kuriyama. 

Journal of Fermentation Technology, Vol. 62, No. 
5, p 429-435, 1984. 6 Fig, 3 Tab, 15 Ref. 


Descriptors: *Activated sludge, *Mucilage, *Poly- 
saccharides, Sludge, Hydrolysis, Glucuronic acid, 
Ribonucleic acid, Ribose, Glucose, Galactose, 
Mannose, Rhamnose, Fucose, Arabinose, Xylose. 


Mucilage polysaccharides were hydrolyzed under 
nitrogen at 100 C for 12-72 h in 0.05 N H2SO4 in 
the presence of Dowex 50W (H(+) form). Maxi- 
mal values of released sugars were reached after 48 
h, with very little destruction with prolonged hy- 





drolysis 


. The following sugars were detect- 
ed and 


molar nthe of —s erry A glucose is 
eses. dab tecone 


lose (0. 25), and glucu- 
ronic acid 0. 49). C3. ribose was detected as 
a component, it was liberated from ribonucleic 
acid contained in the mucilage, but not from the 
polysaccharide fraction. Mucilage polysaccharides 
were divided into three fractions by ion exchange 
chromatography using diethylaminoethy] 
(DEAE)-cellulose. The non-adsorbed fraction oc- 
cupied only 7% of total sugars. 74% of total sugars 
was recovered by elution with a linear ient of 
NaCl and with 0.1 N NaOH. The remaining 20% 
was irreversibly adsorbed to the column, and not 
recovered. Gel filtration on Sepharose CL-6B indi- 
cated that these polysaccharides might have a ma- 
cromolecular structure. From these results, it is 
concluded that the mucilage pol harides ex- 
tracted from sewage activated sludge are acidic 

harides which contain glucuronic 
eu acid: (Author’ 's abstract) 





BIOLOGICAL PHOSPHORUS RELEASE 
FROM ACTIVATED SLUDGE OF SLUDGE RE- 
CYCLING  NITRIFICATION-DENITRIFICA- 
TION PROCESS, 

Osaka _" (Japan). Dept. of Environmental En- 


g Hashinoto, and K. Furukawa. 
Journal of Fermentation Technology, Vol. 62, No. 
5, p 437-444, 1984. 13 Fig, 2 Tab, 13 Ref. 


Descriptors: *Activated sludge, se 
*Sludge recycling, *Nitrification, *Denitrification, 
Anaerobic conditions, Phostrip Process, Sludge re- 
tention time, Nitrates. 


In order to combine the Phostrip Process and the 
sludge recycling nitrogen removal process, a study 
was made of the characteristics of phosphorus 
release from activated sludge under anaerobic con- 


ditions. The phos — release from activated 


sludge occurred complete denitrification of 
NO3-N and followed zero order kinetics. The acti- 
vation energy and Q10 for phosphorus release 
were determined to be 16.4 kcal/mol and 2.4, 
r ively. The rate of phosphorus release was 
highly dependent on sludge retention time (ts). The 
highest rate of phosphorus release and the highest 
intracellular phosphorus content were obtained at 
about ts=5.0 days. (Author’s abstract) 

W85-04253 


SIMULTANEOUS NITROGEN AND PHOS- 
PHORUS REMOVAL BY ANOXIC-AEROBIC 
HIGH SLUDGE CONCENTRATION ACTIVIT- 
ED SLUDGE PROCESS, 

Osaka Univ. (Japan). Dept. of Environmental En- 


=, 

Hashimoto, and K. Furukawa. 

Journal of Fermentation Technology, Vol. 62, No. 
5, p 445-452, 1984. 2 Fig, 7 Tab, 13 Ref. 


Descriptors: *Activated sludge process, *Phospho- 
rus removal, *Nitrogen removal, Wastewater treat- 
ment, Alum, Anaerobic digestion, Aerobic diges- 
tion. 


In this project, various combinations of the 
Anoxic-Aerobic High Sludge Concentration Acti- 
vated Sludge Process (AAHSC-Activated Sludge 
Process) and phosphorus removal processes were 
examined. By the addition of alum salts at a molar 
ratio of 1:2 (Al:P) to the anoxic tank of the 
AAHSC-Activated Sludge Process, simultaneous 
removal of nitrogen and phosphorus at efficiencies 
greater than 80% were achieved. The phosphorus 
content of the activated sludge was increased 
slightly by applying anaerobic stress to the anoxic 
tank of the AAHSC-Activated Sludge Process, 
and could remove influent phosphorus at an effi- 
ciency of 44.3%. The AAHSC-Activated Sludge 
Process when supplemented by a strict anaerobic 
tank at the inlet port could remove nitrogen and 
phosphorus at efficiencies of 88.3% and 55.5%, 

tively. By the combination of the AAHSC- 
activated Sludge Process and anaerobic dephos- 
pho-thickener, 80% of influent nitrogen and 63- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


76% of influent phosphorus were removed effec- 
tively over a long term. (Author’s abstract) 
85-04254 


TECHNIQUE FOR ae SLUDGE 
CENTRIFUGAL 


Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engineering. 

P. A. Vesilind, and G. Zhang. 

Journal of the Water Pollution Control ay ae 
Vol. 56, No. 12, p 1231-1237, December, 1984. 7 
Fig, 1 Tab, 6 Ref. 


Descriptors: *Sludge drying, *Dewatering, *Cen- 
trifuges, *Compaction, Sludge, Sludge treatment, 
Centrifugal force. 


The compactivity concept is introduced to de- 
scribe how well a sludge compacts under centrifu- 
gal force. The ability of sludge solids, under cen- 
trifugal acceleration, to move throught a fluid can 
be demonstrated in a simple laboratory centrifuge. 
Compactivity is defined in terms of centrifugal 
acceleration in gravities and time in minutes. The 
concept can be used to characterize sludges prior 
to the design and purchase of centrifugal dewater- 
ing equipment, to compare the relative effective- 
ness of various centrifuges, and to characterize 
sludges so that better and more equitable perform- 
ance tees can be written. Various sludges 
with different conditioners were centrifuged in a 
laboratory centrifuge. The increase in sludge solids 
concentration with centrifugal acceleration for a 
typical mixed digested sludge is shown. Data were 
wD given for sludges of different origins. (Baker- 
W85-04286 


USE OF LIME CLARIFICATION AND RE- 
VERSE OSMOSIS IN WATER RECLAMATION, 
D. R. Argo. 

Journal a the Water Pollution Control Federation, 
Vol. 56, No. 12, p 1238-1246, December, 1984. 6 
Fig, 7 Tab, 5 Ref. 


Descriptors: *Reverse osmosis, ‘*Clarification, 
*Lime, *Water reuse, *California, Water supply 
development, Water demand, Water treatment, Pu- 
rification, Water quality. 


Efforts being made in the Orange County Water 
District to improve reuse alternatives to enlarge 
the present water supply are reviewed. Efforts 
have focused on reducing the cost of producing 
potable quality water. The lime/reverse osmosis 
(RO) process is described and compared with the 
costs of other treatment systems. During the entire 
operation the lime/RO system provided excellent 
removals of both inorganic and organic constitu- 
ents from the feedwater. Average chemical oxygen 
demand removal was 95%. The system is capable 
of long-term operation with an average flux rate of 
12.7 L/sq m/hr (7.5 gpd/sq ft). Average removal 
of inorganic and organic constituents was more 
than 97%. The lime/RO process eliminates air 
stripping and ammonia removal, recarbonation, 
mixed media filtration, and activated carbon ad- 
sorption/regeneration. Although in southern Cali- 
fornia, reclaimed wastewater will not provide all 
the additional water necessary, the costs of devel- 
opment are competitive. (Baker-IVI) 

W85-04287 


ANAEROBIC ACTIVATED CARBON FILTER 
FOR THE DEGRADATION OF POLYCYCLIC 
N-AROMATIC COMPOUNDS, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

Y.-T. Wang, M. T. Suidan, and J. T. Pfeffer. 
Journal Water Pollution Control Federation, Vol. 
56, No. 12, p 1247-1253, December, 1984. 7 Fig, 5 
Tab, 17 Ref. DOE contracts DE-AC21-80 MC 
14713 and DE-AC21-82 MC 19352. 


Descriptors: *Wastewater treatment, *Anaerobic 
treatment, *Activated carbon, *Aromatic com- 
pounds, Nitrogen compounds, Chemical oxygen 
demand, Organic carbon, Indole, Quinoline, Meth- 
ylquinoline, Adsorption. 


A synthetically prepared polycyclic N-aromatics- 
bearing wastewater was treated effectively by a 
completely mixed, expanded-bed granular activat- 
ed carbon (GAC) anaerobic filter. Steady-state re- 
moval efficiencies for COD and dissolved organic 
carbon (DOC) exceeded 97% and 98%, respective- 
ly. The success relied on the removal of the refrac- 
tory and inhibitive methylquionline by activated 
carbon adsorption. After 881 days, approximately 
40% feed COD was retained on the GAC anaero- 
bic filter and about 52% feed COD was accounted 
for in the COD equivalent of methane gas. A 
biochemical methane potential (BMP) test con- 
ducted on carbon samples withdrawn from the 
GAC anaerobic filter confirmed that indole was 
biodegradable and was converted to methane and 
carbon dioxide under strict anaerobic conditions. 
A temporal correlation existed between the meth- 
ane production decrease and the quinoline removal 
from the feed solution, and between the methane 
production increase and the reintroduction of quin- 
Oline into the feed solution. The data demonstrate 
the potential usefulness of the GAC anaerobic 
filter in treating wastewaters with adsorbable-re- 
fractory and inhibitory compounds. Continuous 
and undisturbed treatment of such wastewaters 
with the GAC anaerobic filter is possible if a 
partial GAC replacement schedule is established. 
Such a schedule should be designed to maintain the 
effluent concentration of the toxic constituents 
below a certain threshold. (Baker-IVI) 

W85-04288 


TREATMENT OF SALINE WASTEWATERS 
bg A ROTATING BIOLOGICAL CONTAC- 
Brigham Young Univ., Provo, UT. Dept. of Civil 
Engineering. 

S. L. Klemetson, and M. E. Lang. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 12, p 1254-1259, December, 1984. 7 
Fig, 5 Tab, 11 Ref. 


Descriptors: *Biological wastewater treatment, 
*Saline wastewater, *Rotating biological contac- 
tor, *Ammonia, Nitrification, Chemical oxygen 
demand, Specific conductivity, Wastewater treat- 
ment. 


The possibility that a rotating biological contactor 
(RBC) could be used to remove ammonia from a 
synthetic saline wastewater was investigated using 
a benchscale pilot reactor. The pilot system was 
fed a synthetic wastewater with sucrose as the 
limiting carbon source. The influent ammonia con- 
centration was controlled by the amount of ammo- 
nium chloride added to the synthetic wastewater. 
The RBC was monitored at various ammonia load- 
ings in both freshwater and a 10% sea water salt 
concentration to determine loading rate-removal 
efficiency relationships. The contactor successfully 
removed ammonia from both freshwater and 10% 
sea water simulated wastes. As anticipated, the 
ammonia removal efficiency decreased with an 
increase in chloride concentration. The data indi- 
cate that to obtain the same effluent ammonia 
concentration, the influent ammonia load must be 
lower for a 10% sea water wastes than that for a 
freshwater waste. Using the data collected in the 
10% sea water segment along with a model, it is 
estimated that the optimal ammonia loading for a 
RBC system treating a 10% sea water waste with 
an organic concentration similar to one used in this 
study is 60 g/100 sq m/d. An RBC can successful- 
ly remove ammonia from wastewater with a chlo- 
ride concentration equal to that of a 10% sea water 
solution. Additional work is needed with 10% sea 
water to determine the actual optimum ammonia 
load, and to verify that nitrification occurs in the 
system. (Baker-IVI) 

W85-04289 


COMPLEXATION OF HEAVY METALS BY 
EXTRACELLULAR POLYMERS IN THE ACTI- 
VATED SLUDGE PROCESS, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

T. Rudd, R. M. Sterritt, and J. N. Lester. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 12, p 1260-1268, December, 1984. 6 
Fig, 4 Tab, 39 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5D—Waste Treatment Processes 


Descriptors: *Activated sh process, *Heavy 
metals, lymers, Wastewater 
treatment, Chemical pan Pe, Cadmium, Copper, 
Nickel, Cobalt. 


Attempts were made to quantify metal binding to 
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SINGLE SLUDGE NITROGEN REMOVAL IN 
AN OXIDATION DITCH, 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
o Engineering. 


Water Research, be 18, No. 12, p 1493-1500, 
1984. 4 Fig, 3 Tab, 15 


ditch, *Wastewater treat- 


Descriptors: *Oxidation di 

ment, *Single-sludge system, *Nitrogen removal, 
Biological wastewater treatment, Nitrification, 
Denitrification, Industrial wastewater, Aeration, 
, bi siti 


The single-sludge aye for biological removal of 
nitrogen is — on alternating exposure of the 
bic and anoxic environments. 

Activated ‘sludge systems of the oxidation ditch 
are anny ee for the single- 
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through the control of oxygen ly, —— 
anoxic zones in parts of the aeration A full- 
scale industrial plant is decribed to illustrate the 


a nitrogen removal 
Fat was yom of complete BOD 
and nitrification as evidenced 


low concentrations of BOD and ammonia nitrogen 
in the effluent. Due to denitrification in the anoxic 
zone over 90% nitrogen removal was achieved. 
The effluent nitrate nitrogen ranged from 10 to 20 
mg/l. The 
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LYSIS AS A FACTOR IN SLUDGE FLOCCULA- 
University C Coll., Dublin (Ireland). Dept. of Indus- 


J. K. Vallom, A. J. McLoughlin. 
Water Research, Vol. 18, No. 12, p 1523-1528, 
1984. 3 Fig, 1 Tab, 25 Ref. 


Descriptors: *Lysis, *Activated sludge process, 
*Flocculation, Polymers, DNA, Nucleic acids, 
Bacteria, Exopolymers. 


A tentative relationship was established between 
the levels of extractable exopolymers and floccula- 
tion in activated sludge growing on a carbon limit- 
ed system. Deflocculation occurred in the logarith- 
mic growth phase and flocculation predominated 
in the endogenous phase. There to be a 
relationshi ae ie of sludge and floccula- 
tion, as a cell dry weight accompanied 
ty tie alien of quinoa nucleic acids, re- 
sulted in an increase in flocculation. This relation- 
ship was further investigated using selected com- 
ponents released on lysis, ic. DNA, which was 
shown to promote significant levels of flocculation 
when added to various microbial systems - a signif- 
icant increase in the rate of flocculation in the case 
of addition to sludge and in increase in the rate and 
degree of flocculation when added to individual 
bacterial cultures. Thus DNA can act as a floc 
agent mang can also survive breakdown or depoly- 
merization. Thus polymers released on lysis 
can enhance flocculation. (Author’s abstract) 
W85-04299 


ECOLOGICAL STUDY OF ACTIVATED 
SLUDGE SETTLING PROPERTY IN THE 
COMPLETELY MIXED SYSTEM, 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 
Y. C. Wu, S. L. Arnold, and K. C. Ou. 

Water Research, Vol. 18, No. 12, p 1535-1543, 
ren 11 Fig, 2 Tab, 18 Ref. NSF grant ENG76- 
1 , 


Descriptors: *Sludge bulking, *Activated sludge 
process, *Sludge settling, Organic loading, 
Wastewater treatment, Filaments, Microorganisms, 
Flocculation, Nitrogen. 


One of the difficulties encountered in the operation 
of the activated sludge process is connected with 
the phenomenon of ge bulking. Due to severe 
sludge bulking, a loss of active biomass over the 
effluent air of the secondary clarifier can take 
place. The bulking problem associated with both 
nitrogen-rich and nitrogen-deficient activated 
sludges was thoroughly investigated under a dis- 
solved oxygen (DO) sufficient condition in the 
completely-mixed continuous flow system. The re- 
actor temperature was controlled at 27 +/- 1 C 
Taler da DOuetoee comias teeoties 
Under the DO-sufficient condition, 

properties of both nitrogen-rich and a cme 
stricted activated sludges depended highly upon 
the organic loading. The poor settling property of 
the activated sludge primarily resulted from the 
overproduction of long-length filamentous micro- 
organisms and the occurrence of dispersed growth 
at high organic loading condition and the produc- 
tion of fragile weak flocs at low organic loading 
condition. Balanced growth of zoogleal microor- 
ganisms and short-length attached filaments was 
beneficial to the interparticle bridging and biofloc- 
culation. The settling property of nitrogen-rich 
activated sludge deteriorated due to the increase in 
cell protein content and surface charge. Heavy 
surface accumulation of extracellualr carbohy- 
drate-like substances that occurred under a severe 
nitrogen limitation and a high organic loading 
could improve the settling characteristics of the 
activated sludge. Generally the concentration of 
suspended solids remaining in the system effluent 
was low when the settling property of the activat- 
ed sludge was high. Control of sludge bulking 
seems possible if the effect of nutrient and operat- 
ing conditions on filamentous growth is under- 
stood. (Moore-IVI) 
W85-04301 


MODE OF ACTION OF CHLORINE DIOXIDE 


COMPOUNDS (MODE D’ACTION DU BIOX- 
YDE DE CHLORE SUR LES COMPOSES OR- 
GANIQUES EN MILIEU AQUEUX; CONSOM- 
MATIONS DE BIOXYDE DE CHLORE ET RE- 
ACTIONS SUR LES COMPOSES PHENOLI- 


QUES), 
Poitiers Univ. (France). Lab. de Chimie de I’Eau et 
des Nuisances. 

For primary bibliographic entry see Field 5F. 
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EFFECT OF SEITLING ON PERFORMANCE 
OF THE UPFLOW ANAEROBIC SLUDGE BED 


CTORS, 
National Research Council of ms Ottawa 
len Berg. 
Water Research, Vol. 18, No. 12, 
1984. 6 Fig, 5 Tab, 6 Ref. 
reetiaeer *Upflow anaerobic sludge bed, 


*Wastewater treatment, Industrial 
wastewaters, Food-processing wastewater, Sludge. 


p 1561-1567, 


The effects of settler volume on the start-up and 
steady-state performance of 4 liter laboratory 
upflow sludge bed reactors treating bean blanching 
waste of 10,000 mg COD/I were determined, The 
rate of start-up, as well as the maximum loading 
rate, incoulena with increased settler volume and 
performance. A loading rate of 30 kg COD/cu m/ 
day (based on reactor volume alone) and a COD 
removal of 95% was obtained with a 2 liter settling 
flask and a 4 to | recirculation rate. Without a 
settler, the maximum loading rate was 10 kg COD/ 
cu m/day. The oe was flocculent rather than 
granular. Sludge profiles and characteristics in the 
reactors and settlers were determined. (Author’s 
abstract) 

W85-04303 


CAUSE OF CONTINUED HYPO 


BY 
POKANE, 
Eastern Washington Univ., Cheney. Dept. of Biol- 


° 
For primary bibliographic entry see Field 5C. 


BIOTECHNOLOGY AND WASTE TREAT- 
MENT. 


F. J. Saunders. 
Effluent and Water Treatment Journal, Vol. 24, 
No. 11, p 421-425, November, 1984. 6 Fig, 7 Ref. 


Descriptors: *Microor; *Biological 
wastewater treatment, Effluent quality, Bacteria, 
Wastewater treatment, Organic matter. 


Biotechnology has enabled the introduction of new 
components to be made to the biomass community. 
Freeze dried cultures of selected strains of bacteria 
have been utilized to improve the operational effi- 
ciency of biolo; cat fal wastewater treatment systems. 
Many plants still fail to produce the required stand- 
ard of effluent in spite of the clear “ability of the 
biomass in a wastewater treatment plant to adjust 
its composition under the population selection 
mechanism procedure. The introduction of alterna- 
tive components into the biomass community has 
been disregarded generally because of a lack of 
understanding of wastewater treament microbiolo- 
gy. The development of adapted and mutated mi- 
crobial strains, for application in the field of 
wastewater treatment, involves exposure of micro- 
organisms, selected on the basis of their ability to 
degrade specific organic materials, to successively 
increasing concentrations of such materials. Addi- 
tion of specific microorganisms may be necessary 
during certain seasons, or during parleds of over- 
loading, to make adjustments in the effluent com- 
position. The application of microbial innocula- 
tions, to enhance the natural processes of the popu- 
lation selection mechanism, does have a role to 
play in current and future wastewater treatment 
a (Baker-IVI) 
W85-04. 


CHEMICAL FLOCCULATION OF SEWAGE, 
— Inorganics, Cheshire agent). 

urray, and A. M. Simpso 
Effluent and Water Treamenit Journal, Vol. 24, 
+ v4 11, p 426-429, November, 1984. 4 Fig, 4 Tab, 1 
Ref. 


Descriptors: *Wastewater treatment, *Coagulants, 
*Flocculation, Costs, Activated sludge process, 
Phosphates. 


The use of coagulants to improve processes and 
effluent standards in conventional sewage treat- 





ment is examined as it relates to overloaded exist- 
ing works, higher standard discharges, reduced 
energy costs for operation of activated sludge 
plants, and capital savings on new works. Chemi- 
cal flocculation of sewage at the primary stage is a 
rapidly installed and low capital cost method of 
upgrading plant performance. It can be used selec- 
tively at times of peak load or flow. It appears 
economically attractive in comparison with plant 
extension for 30-50% capacity increase or to 
reduce the capital cost of new agp Energy 
savings of about 45% are achievable on activated 
sludge plants. Phosphate levels in the final effluent 
are reduced by . (Baker-IVI) 

W85-04338 


SIGNIFICANCE AND BEHAVIOUR 2 
HEAVY METALS IN WASTEWATER TREAT- 
MENT PROCESSES IV. WATER QUALITY 
acannea g AND CRITERIA, 

perial Coll. of Science and Technology, London 
(England). ). Industrial Sociology Unit. 

W. Kirk, and J. N. Lester. 
Science of the Total Environment, Vol. 40, p 1-44, 
December, 1984. 20 Tab, 99 Ref. 


Descriptors: *Water quality standards, *Heavy 
metals, *Wastewater treatment, *Water treatment, 
Legislation, Drinking water. 


Literature on the health aspects of the presence of 
heavy metals in water and wastewaters is reviewed 
and quality standards, criteria and legislation pro- 
mulgated by the World Health Organization, Eu- 
os Economic Community, U.S. Environmen- 
Protection Agency and Government of the 
U.S.S.R. are assessed and compared. It is evident 
from the literature that standards applied differ 
according to the projected water use and that 
although standards for potable water are generally 
based on human health criteria, other factors in- 
cluding available technology and economics may 
be jane Emphasis had been placed on the pro- 
tection of raw water quality as a result of the 
limited ability of potable water treatment processes 
to remove certain heavy metals. It is apparent that 
limitations on heavy metals in discharges from the 
chlor-alkali and cadmium salts and pigments indus- 
tries are more stringent in the United States than in 
the European Economic Community. It is con- 
cluded that the finite availabilty of unpolluted 
freshwater will result in greater water re-use and 
that appropriate standards are required to protect 
— supply, raw water and agricultural land 
rom contamination by heavy metals. (Author’s 


abstract) 
W85-04356 


POLLUTING SEWERS BROUGHT UNDER 
CONTRO) 

Marion County Health oats 
Bureau of Environmental Heal 

R. S. Morse, and H. M. Eebrich 
Journal of Environmental Health, Vol. 47, No. 2, p 
68-70, September/October, 1984. 3 Fig. 


ee. IN. 


Descriptors: *Sewers, *Overflows, *Water pollu- 
tion control, *Marion County, *Indiana, Public 
health, Combined sewers, Maintenance, Combined 
sewer ‘overflows. 


Dry weather overflows from combined sewers 
have had the potential of creating major public 
health hazards and of causing environmental 
damage to seven Marion County, Indiana, streams 
for many years. The establishment of priorities, 
regular inspections, and intensified communication 
between the Marion County Health Department 
and municipal officials have helped bring this situa- 
tion under control. Specific steps taken to improve 
the situation included the setting of goals, objec- 
tives, and action plans, all of which kept this high 
priority problem in the forefront; a structured ap- 
proach to monitoring combined sewer overflow 
points along with follow-up on points in violation; 
a systematic reporting by telephone and letter to 
the department of public works of flowing points 
with follow-up on correction; involvement of the 
public, both citizens and media; and education of 
other public officials responsible for funding and 
supporting the efforts of the Department of Public 


WATER QUALITY MANAGEMENT ANP °ROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Works. The it of Public Works specifi- 
cally establi more frequent monitoring of di- 
version points; p — new caer ents 
equipment; res; more promptly to rts Oo 
overflows * with field reports sent to the Health 

Department; maintained sewers at night and on the 
weekends as needed; constructed bars across street 

of debris; and repaired 

particularly tedious diversions with eineap 

through frequent walking of these sewers to check 
13 otherwise inaccessible diversion points. (Baker- 


IVI) 
W85-04403 
5E. Ultimate Disposal Of Wastes 


PROTECTION OF Yoo IN RELA- 
TION TO WASTE DISPOSAL IN WESSEX 
WATER AUTHORITY, 

Wessex Water Authority, Bristol (England). 
C. J. Swinnerton. 

Quarterly Journal of Engin 

London, Vol. 17, No. 1, p 3-8, e984 a Tig 


Descriptors: *Waste disposal, *Aquifer characteris- 
tics, *Groundwater_ protection, ‘Infiltration, 
*Wessex, *England, Environmental effects, Infil- 
tration. 


Geology, 


Wessex Water Authority, as one of the 10 water 
authorities in England and Wales, has the responsi- 
bility of liaising with waste disposal authorities to 
ensure that both groundwater and surface water 
resources are not polluted by waste disposal activi- 
ties. Descriptions of three very different types of 
waste disposal sites on aquifers are presented to 
illustrate the wide range of sites that can result 
from adopting a practicable and reasonable ap- 
proach to waste disposal. A much narrower range 
of types of sites could result if a very firm, inflexi- 
ble approach was adopted. Sufficient evidence is 
available to encourage the adoption of a dilute and 
pe ny approach to waste disposal on aquifers, 
than the contain and treat policy which is 
favored in many cases by specific water authori- 
ties. In some authorities which favor the contain 
and treat policy, their aquifers are predominately 
limestone in nature and groundwater flow is gener- 
ally through discrete fissures, cracks, and faults. In 
this situation it is felt unwise to permit the wide- 
spread adoption of the dilute and disperse theory. 
The effect of migration through both the unsatu- 
rated and saturated zones of aquifers, and the effec- 
tiveness and reliability of no-site treatment need to 
be examined. (Baker-IVI) 
W85-03766 


RECIRCULATION OF LEACHATE AS A 
LANDFILL MANAGEMENT OPTION: BENE- 
FITS AND OPERATIONAL PROBLEMS, 

Water Research Centre, Stevenage (England). 

For primary bibliographic entry see Field 5G. 
W85-03768 


SLUDGE APPLICATION TO LAND COM- 
PARED WITH A PASTURE AND A HAYFIELD: 
REDUCTION OF BIOLOGICAL HEALTH 
HAZARD OVER TIME, 

Calgary Univ. (Alberta). Kananaskis Centre for 
Environmental Research. 

P. M. Wallis, D. L. Lehmann, D. A. MacMillan, 
and J. M. Buchanan-Mappin. 

Journal of Environmental Quality, Vol. 13, No. 4, 
p 645-650, 1984. 2 Fig, 4 Tab, 31 Ref. Alberta 
Environment contract 80-9108. 


Descriptors: *Sludge disposal, *Land disposal, 
*Public health, *Coliforms, *Wastewater treat- 
ment, Parasites, Viruses, Salmonella, Staphylococ- 
cus. 


The city of Calgary, Alberta, Canada, has been 
injecting sewage sludge into agricultural fields 
since 1981. The occurrence and survival of enteric 
viruses, pathogenic bacteria, and parasites was in- 
vestigated on agricultural fields that have been 
injected with sludge in comparison with sludge 
applied to the surface of untilled grassland, an 
unsludged pasture occupied by cows, and a control 


hayfield. The sludged pe compared favorably 
with the control hayfield with respect to the oc- 
currence and survival of nematode parasites, enter- 
oviruses, and primary bacterial pathogens. Second- 

ary bacterial pathogens persisted on all fields 
thoughout the study, but levels declined more 
slowly on the sludged grass plot than the injected 
sludge field, the pasture, or the control hayfield. In 
spite of the persistence of secondary gens, the 
health hazards to humans and were pn ber 
to be comparable to those on a hayfield and a 
i > had not been sludged. (Baker-IVI) 


RAPID AEROBIC BIOSTABILIZATION OF 
HIGH-STRENGTH INDUSTRIAL LANDFILL 
LEACHATE, 

Rutgers - The State Univ., New Brunswick, NJ. 
bn of Chemical and Biochemical En 


wae bibliographic entry see Ped 8. 


DEVELOPMENT OF A COMPREHENSIVE 
SAMPLING PROGRAMME FOR YORKSHIRE 
WATER AUTHORITY, 

Yorkshire Water Authority (England 


For primary biblio; hic entry see re ee SF. 
W85-03885 sibs " 


TWO-DIMENSION STEADY-STATE 


AL, 
MODEL OF GROUND-WATER FLOW, 
AND VICINITY, 


IRNIA, 
ee Survey, Denver, CO. Water Resources 
biblio hic entry see Field 2F. 
wasoss ee 


GEOHYDROLOGIC AND DRILL-HOLE DATA 
a Fag WELL USW H-3, NYE COUNTY, 


A, 
one Survey, Denver, CO. Water Resources 


Vv. 
For primary bibliographic entry see Field 2F. 
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QUALITY OF WATER RECOVERED FROM A 
MUNICIPAL EFFLUENT INJECTION WELL 
IN THE FLORIDAN AQUIFER SYSTEM, POM- 
PANO BEACH, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

D. J. McKenzie, and G. A. Irwin. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4100, 1984. 23 p, 8 Fig, 4 
Tab, 14 Ref. 


Descriptors: *Disposal wells, *Effluents, *Munici- 
pal wastewater, Chloride, *Water quality stand- 
ards, *Florida, Pompano Beach, Floridan aquifer 
system. 


Approximately 69 million gallons of backflow 
from an injection well used for the disposal of 
secondary treated municipal effluent in the Flori- 
dan aquifer system near Pompano Beach, Florida, 
was periodically sampled for inorganic quality 
from March 1975 through March 1977. Analyses 
of the backflow effluent showed a concomitant 
increase in dissolved solids and a change in ionic 
composition as a function of cumulative volume of 
backflow. Both the increase in dissolved solids and 
the change in major ionic composition were direct- 
ly related to an estimated 6 to 7 percent mixing of 
the moderately saline water in the Florida aquifer 
system with the injected system with the injected 
effluent. Although an estimated 3.5 billion gallons 
of effluent was injected into the aquifer system 
during the 16-year operation of the Collier Manor 
treatment plant, only 65 to 70 million gallons was 
backflowed before the chloride concentration ap- 
Paap milligrams per liter. (USGS) 


TREATMENT OF SURPLUS ACTIVATED 
SLUDGE FROM THE EMSCHER MOUTH 
TREATMENT PLANT, F.R.G., 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


Essen. (Germany, F.R.). 
. Kalbsko 


Water Sci 
357-363, 1984. 4 Fig, 1 Tab. 


f. 
Vol. 16, No. 12, p 


rs: *Wastewater treatment, *Sludge 

it, *Emscher Mouth Treatment Plant, 

*Germany (Federal Republic), Activated sludge 

sam an Sludge drying, Fuel, Anaerobic digestion, 
leat treatment. 


The Emscher Mouth Treatment Plant was com- 
pleted in 1977 and, since that time, effluent vol- 
umes of up to 30 cu m/sec have been treated with 
a high degree of efficiency using the activated 
process. Separate treatment of the activated 
sludge was chosen because the raw sludge of the 
area could be dewatered directly in filter 


siete see 
rat 


part 

to 3,500 cu m/d of 

and unpleasantly odorous fil- 

i are produced and anaerobically digest- 
Tv} 


W85-04001 


age 


Water Science and Technology, Vol. 16, No. 12, p 
365-373, 1984. 7 Fig, 3 Tab, 5 Ref. 


Descriptors: *Sludge conditioning, *Wastewater 
treatment, ic digestion, Acidification, Pas- 
teurization, Digestion. 


In principle, there are two ways of intensifying 
anaerobic stabilization of sewage sludge: to opti- 
mize the conditions of the digestion process itself; 
or to pretreat the sludge in such a way that it is 
transformed into a more degradable substrate. In 
order to intensify anaerobic stabilization of sewage 
sludge, several pretreatment processes have been 
tested, including prepasteurization, separate acidifi- 
cation, and short-term anaerobic digestion. hard 
stage digestion seems to be a promising approac 
to intensify anaerobic digestion of sewage sludge. 
Some of the practical advantages of this technique 
are a reduction of investment due to smaller diges- 
tion tanks, the possibility of a combination of an- 
aerobic pretreatment and elimination of pathogens 
in thermophilic pretreatment processes, avoiding 
the disadvantages of thermophilic one-stage diges- 
tion like odors, and cost effective extension of 
overloaded digesters. (Baker-IVI) 


BENEFICIAL USE OF SEWAGE SLUDGE IN 
THE GOTHENBURG REGION, SWEDEN, 
ee Regional Sewerage Co. (Sweden). 

4 juist. 
Water Sci and Technology, Vol. 16, No. 12, p 
449-460, 1984. 12 Tab. 
Descriptors: *Sludge disposal, *Land disposal, 
*Gothenburg, *Sweden, W: treatment, 
Sludge stabilization, Sludge, Lime, Fertilizers, 
Compost. 


The di of final wastes from wastewater treat- 
ment plants has proved difficult in the urbanized 

g Region of Sweden. Efforts have thus 
been largely spent on finding beneficial purposes 





for the sludge. After 
thermal treatmen: 


Company chose to produce two 
eligs faadnot, eitapiet and Wane asibeiad > 
Several tests were carried out to demonstrate 
usefulness of these two products. The practical 
sludge quantity to deal with is around 80 cu m/yr. 
idering its use in land application, it is noted 
that continuous lime application to arable land on 
blghtin t mats ss dalene H valu yee 
blighting of crops due to declining p ue 
acid precipitation. The application of lime treated 
sludge raises the pH and increases the yield more 
6 eee li- 
cation of lime and such an application of 
treated sludge does not adversely affect the quality 
pad ae Tange meter what ayes 
only lime. The composted sludge product also 
ved to be extremely useful in parks and gardens 
also in private grounds for flower and bush 
as well as grass lawns. Some of the material 
also been used for landscaping purposes. 
(Baker-IVI) 
W85-04003 


GUIDELINES FOR THE UTILISATION OF 
SEWAGE SLUDGE ON LAND IN THE UNITED 
KINGDOM, 

Department of the Environment, London (Eng- 
land 


M. G. Healey. 
Water Science and Technology, Vol. 16, No. 12, p 
461-471, 1984. 3 Tab, 3 Ref. 


:. *Regulations, *United Kingdom, 
*Sludge di *Land disposal, Public health, 
Toxicity, Guidelines, Sludge. 


It is the United Kingdom view that sewage sludge 
should be disposed of at least cost to the communi- 
ty commensurate with safeguarding public health, 
the avoidance of environmental damage and with 
regard to the value of sewage sludge as a resource. 
General policy on sludge disposal in the United 
Kingdom is outlined and administrative arrange- 
ments for water services are detailed. The legisla- 
tive controls through good practice are achieved 
through observance of non-statutory guidelines. 
The resource value of sewage sludge is placed in 
national context and an appraisal is made of the 
potential risk to health, the environment and crop 
yield, though years of experience have shown little 
risk so long as good practice is followed. The 

idelines are designed so as to encourage the use 
of sewage sludge by making recommendations on 
suitable uses and listing precautions. General 
advice is available on the use of good agricultural 
and sewage sludge disposal and on the 
monitoring of operations employing this resource. 
Reference to research being undertaken for the 
purpose of confirming or refining the guidelines 
are included. (Baker-IVI) 
W85-04004 


POLYELECTROLYTE CONDITIONING OF 
SHEFFIELD SEWAGE SLUDGE, 

Yorkshire Water Authority (England). 

R. E. Paine, and K. C. Thompson. 

Water Science and Technology, Vol. 16, No. 12, p 
473-486, 1984. 4 Fig, 7 Tab, 3 Ref. 


Descriptors: *Wastewater treatment, *Sludge con- 
ditioning, *Polyelectrolytes, Sludge filters, Sludge 
drying, Odor control, Sodium chloride, Dewater- 
ing, Blackburn Meadows, England. 


Detailed pressing trials of polyelectrolyte condi- 
tioned raw sludge with three different polyelectro- 
lytes using a Mono sludge pump are described. 
Full-scale trials with a Feluwa (peristaltic) sludge 
pump and a novel high pressure polyelectrolyte 
dosing system are also detailed. Polyelectrolyte 
conditioning of Blackburn Meadows (England) co- 
settled sludge had significant advantages over 
iron(II) sulfate/calcium hydroxide conditioning. A 
presscake with a mean dry solids of 30% and a 
mean throughput of one ton of raw sludge dry 
solids per press was achieved on rubber plates at 
Blackburn Meadows using a Mono sludge pum; 

and polyelectrolyte conditioning. The mean ro 4 
content of the presscake has been reduced from 50 


to 28% by changing to polyelectrolyte condition- 
i resscake with dry solids of 28% 


‘or addition to Blackburn Meadows raw sludge 
awd to we conditioning and pressing. 
W85-04005 


SLUDGE TREATMENT AND DISPOSAL 
TECHNIQUES FOR OPERATION OF THE CO- 
LESHILL SLUDGE DESTRUCTION PLANT, 


UK., 
Seeseteaet Water Authority, Birmingham (Eng- 


R. Tabberer, and J. S. Broughton. 
Water Science and Technology, Vol. 16, No. 12, p 
497-518, 1984. 19 Fig, 2 Ref. 

iptors: *Sludge treatment, *Sludge disposal, 
Wastewater treatment, Filtration, Chemical treat- 
ment, Incineration, Monitoring, Computers. 


The Coleshill Sludge Destruction Plant has to 
process 1100 cu m/d of wet sludge to achieve an 
inert ash occupying 18-20 cu m. A better under- 
standing of the nature of the sludge destruction 
plant’s feed sludge and its to different 
chemical conditions has led to the development of 
a thicker sludge before pressing and the use of 
blended chemicals to give optimum cake quality at 
favorable plant costs. Monitoring techniques are 
becoming more complex with separate plate sam- 
pling and filtration rate studies needing computer 
technology to handle the mass of data. Work is in 
hand to link a line of 6 presses to a flow measuring 
device and a microprocessor that will handle filtra- 
tion rate, and chemical and sludge feed data to 
continuously advise on plant performance. The 
planned increase in sludge throughput and increas- 
ing use of computer technology for plant control 
will minimize overall plant costs, resulting in sub- 
stantial savings. (Baker-IVI) 

W85-04006 


TREATMENT OF SLUDGE FROM A PLANT 


ER) A.G., Ludwigshafen am Rhein (Germany, 
H. Lauer. 

Water Science and Technology, Vol. 16, No. 12, p 
519-522, 1984. 

Descriptors: *Sludge dryin; Pees treatment, 
*Ludwigshafen, *Germany (Federal Republic), In- 
cineration, Wastewater treatment, Industrial 
wastewater, Domestic wastewater, Filtration, 
Sludge conditioning, Polyelectrolytes, Energy. 


Experience gained during the nine years of oper- 
ation of the wastewater treatment plant in Ludwig- 
shafen is reviewed. Until 1980 the concept of 
sludge disposal included conditioning the thick- 
ened sludge with lime, iron chloride and ash, 
dewatering on chamber filter presses and then in- 
cineration in a fluidized-bed deman, without the 
heat produced being utilized. The first change 
made was to replace iron chloride with iron sul- 
fate. The second change was from oil to coal in the 
incineration process and to find means of using the 
heat produced in the operation as a source of 
energy. In January of 1982 the entire dewatering 
rocedure was converted to the process. 
ven peak amounts of sludge corresponding to 400 
tons of sludge dry solids/day could be reliably 
handled. (Baker-IVI) 
W85-04007 


INVESTIGATION OF THE PROCESS OF INI- 
TIAL DILUTION OF WASTEWATERS IN 
SHALLOW SEAS, 

N. V. Zemlyanaya, and V. A. Zvereva. 





Water Resources, Vol. 10, No. 5, YB yen Sep- 
tember-October, 1983. 4 Fig, 12 Ref. Ti ted 
5, p 98-103, September- 


from Vodnye Resursy, No. 5. 
October, 1983. 


Descriptors: *Wastewater outfall, *Dilution, 
*Water pollution comecl, *Jets, Design criteria, 
Water circulation, Effluents. 


The design of wastewater outlets in shallow bodies 
of water and the of treatment should be 
dilution of wastewaters the 
concentration of pollutants becomes less thn the 
maximum allowable with a satisfactory | oe 
sanitary state of the water body with respect to 
Poo cane cory apelin segr nmr f ob 
jet expanding in of a sweeping flow 
fate insuficient for ‘dilution is the presence of 
circulation ‘o determine if a water body 
has sufficient senintnied tor aipedioart ie aaciators 
to formulate the features of free, unconfined 
The schemes of the behavior of a jet 
byte of circulation zones were taken in 
ly as such features. Two schemes were 
spe fp yee 
pe Ps jet expands 
ips from the theory of jets, and 
Siesc mas sreamercore 


is ci confined 

pansion of the jet. The greater the degree of con- 
the greater the depth to which the circu 
lation zone extends, the smaller the distance at 
luted water volumes to the 
smaller the agg tee wine 

waek optimizing the hy 
sagan ak te eocten sod aiatina Oo. enh 
possible dilution. The main principle of optimiza- 
peng gary tn sm cd: ene. betas Sr 
to the addition of masses of clean water to it and 

not due to the loss of momentum. (Baker-IV) 

W85-04132 


MANUAL FOR LAND APPLICATION OF 
TREATED MUNICIPAL WASTEWATER AND 
SLUDGE, 

Environmental Protection Service, Ottawa (Ontar- 
= Environmental Protection Programs Director- 


For, primary bibliographic entry see Field 5D. 


SUBSURFACE TRANSPORT WITH EMPHASIS 
ON HYDROLOGY: RESEARCH NEEDS, 
Battelle Pacific Northwest Labs., Richland, WA. 
Environmental Chemistry Section. 

area” bibliographic entry see Field 5B. 


REVIEW OF THE POLLUTION ABATEMENT 
i ana RELATING TO THE PETROLE- 
UM REFINERY INDUSTRY IN THE GREAT 
LAKES BASIN 
Petroleum Refinery Point Source Task Force, 
Windsor (Ontario). 
Report to the Great Lakes Water Quality Board. 
International Joint Commission, Great Lakes Re- 
gional Office, Windsor, Ontario, November, 1982. 
fs p, 7 Tab, 19 Ref, 12 Append. 


: *Water pollution control, 
Lakes, *Oil industry, *Oil refineries, *0il pollu- 
tion, *Effluent limitations, Reviews, Water quality 
— ote a management, Trace elements, 
race 


International law, Water quality management. 


The Water Quality programs Committee of the 
Great Lakes Water Quality Board established a 
Petroleum Refinery Task Force in 1982 to review 
the implementation and results of the regulatory 
programs established for those refineries in the 
U.S. and Canada that discharge into the Great 
Lakes. This report describes findings of the 
Task Force regarding effluent equality improve- 
ment, analytical procedures, trends of pollutant 
loading, and compliance with jurisdictional efflu- 
ent limitations. It also discusses the petroleum re- 
fineries located in seven areas of concern, as de- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


J ate: Boe gran tir tMenencdbe ange done 
Agreement Objective or a jurisdic- 
tional standard has been exceeded. The Task Force 
concludes that since 1976 there has been a signifi- 
cant improvement in the quality of the wastewater 
being discharged from petroleum refineries to the 
Great Lakes The Task Force 

that additional efforts should be made to evaluate 
the possible term adverse effects of potential- 
ly toxic trace in refinery effluents. 
W85-04228 


PROCEEDINGS OF THE THIRD SYMPOSIUM 
ON UTILITIES DELIVERY IN COLD RE- 
GIONS. 

a eet Protection Service, Ottawa (Ontar- 
io 

Edmonton, Alberta, Berm, Moy 25-26, 1982. Water Pollu- 
tion Control Directorate, Report EPS-3-WP-82-6, 
December, 1982. 419 p. 


Descriptors: *Utilities, *Cold regions, Polar re- 
gions, Sanitation, oa water, Domestic 
wastes, *Canada, *Alaska. 


Utilities delivery efforts in cold regions result in 
significant capital and operating costs. The objec- 
tive of the third international Symposium on Uti- 
lites Delivery in Cold Regions was to continue to 
provide a forum for the exchange of information 
on the development and performance of utilities 
systems. The public health aspects of living condi- 
tions are extremely important in cold regions. 
Heating and electrical requirements have Soe 
major cost components of northern living. The per 
capita costs of solid waste management for the 
same quality of service is higher in small communi- 
ties than in larger communities. Three case studies, 
two focusing on Barrow, Alaska, and one focusing 
on water supply at Tuktoyaktuk, N.W.T., present- 
ed information on design and construction of large 
scale municipal facilities. Dr. William Ryan’s dis- 
cussion of work he spearheaded for the World 
Health Organization indicated the leadership of 
North America in cold regions sanitation. 
W85-04237 


CHANGE IN MICROBIAL NUMBERS 
DURING THERMOPHILIC COMPOSTING OF 
SEWAGE SLUDGE WITH REFERENCE TO 
CO2 EVOLUTION RATE, 

Tokyo Inst. of Tech. (Japan). Research Lab. of 
Resources Utilization. 

K. Nakasaki, M. Sasaki, M. Shoda, and H. Kubota. 
Applied and Environmental Microbiology, Vol. 
= 1, p 37-41, January, 1985. 7 Fig, 1 Tab, 14 


Descriptors: *Composting, *Sludge digestion, 
*Thermophilic bacteria, *Actinomycetes, Fungi, 
Bacteria, Carbon dioxide, Microorganisms. 


Isolation of microbial groups from a sewage sludge 
compost was conducted at several stages of 

composting process in a laboratory-scale autother- 
mal reactor in which a constant temperature of 60 
C was maintained as long as possible by control- 
ling the air feed rate to the reactor. During the 
composting, the microbial activity was monitored 
by measuring CO2 evolution rate, and the specific 
activities of isolated ups of microorganisms 
were assessed quantitatively. At the initial stage of 
the composting, mesophilic bacteria inherent to the 
raw sludge mainly conned to the CO2 evolu- 
tion. As temperatures rose, the leading group of 
microorganisms which contributed to CO2 evolu- 
tion changed from mesophilic to thermophilic 
microorganisms. Although a large number of me- 
sophilic bacteria were isolated hom ts the compost 
materials even at the thermophilic stage of 60 C, 
their respiratory activity at 60 C was negligible. 
The first peak in the CO2 evolution rate was 
mostly associated with the activity of thermophilic 
bacteria, whereas the second one was associated 
with that of thermophilic actinomycetes. A large 
inoculation of seed a ubch a hi concentration of 
actinomycetes and of CO2 evolution coin- 
cided with that of Seemophilio bacteria. Actino- 
mycetes develop far more slowly than most bacte- 
ria or fungi and are rather ineffective competitors 


when nutrient levels are high. Few fungi were 
detected during the experiments. (Moore-IVI) 
W85-04259 


CHARACTERISTICS OF MESOPHILIC BAC- 
TERIA ISOLATED DURING THERMOPHILIC 
COMPOSTING OF SEWAGE SLUDGE, 

Tokyo Inst. of Tech. (Japan). Research Lab. of 
Resources Utilization. 

K. Nakasaki, M. Sasaki, M. Shoda, and H. Kubota. 
Applied and Environmental Microbiology, Vol. 
ay 1, p 42-45, January, 1985. 5 Fig, 2 Tab, 5 


Descriptors: *Sludge digestion, *Composting, 
*Mesophilic bacteria, *Ultraviolet radiation, Bacte- 
ria, Spores, Vegetative stage. 


During experiments on the thermophilic compost- 
ing of sewage sludge, a large number of mesophilic 
bacteria were isolated even at the thermophilic 
stage of 60 C. The role and existing form of the 
mesophilic bacteria at the thermophilic stage are of 
primary interest. A simple ultraviolet (UV) irradia- 
tion method was developed to estimate the spore 
ratio of bacteria in composting. The degree of 
inactivation by UV irradiation is different in vege- 
tative cells and spores of bacteria isolated from 
sewage sludge composting at 60 C. By using this 
property, the spore ratio can be determined. This 
UV irradiation method was applied to the estima- 
tion of the spore ratio of sewage sludge compost 
samples collected at several stages of composting. 
At 60 C, more than 60% of the mesophilic bacteria 
in the samples were in a vegetative state. The 
vegetative mesophilic bacteria were thermotoler- 
ant at 60 C, forming colonies but showing no 
respiratory activity. (Moore-IVI) 

W85-04260 


BIOLOGICAL HEALTH RISKS ASSOCIATED 
WITH THE COMPOSTING OF WASTEWATER 
TREATMENT PLANT SLUDGE, 

Cincinnati Univ. Medical Center, OH. Inst. of En- 
vironmental Health. 

C. S. Clark, H. S. oe a BS 
W. Holland, and P. S. Gartsid 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 12, p 1269-1276, December, 1984. 11 
Tab, 21 Ref. 


Descriptors: *Sludge treatment, *Public health, 
*Personnel, *Composting, Bacteria, Fungus, 
Sludge drying, Dewatering, Aspergillus, Histo- 
plasma, Legionella. 


Personnel at wastewater treatment plant sludge 
compost operations are exposed to a variety of 
gram-negative bacteria and fungi as well as micro- 
bial products such as endotoxin in their work envi- 
ronment. Clinical, microbiological, and immunolo- 
gical methods were used to evaluate the health 
effects related to exposure to these nonviable sub- 
stances and viable microorganisms in dust that 
arose when dewatered sludge was composted. 
Throat and anterior nares cultures of workers at 
compost sites were frequently positive for Asper- 
gillus fumigatus; similar cultures from workers in 
the intermediate-exposure and control groups were 
generally negative. A higher rate of abnormal skin, 
ear and nose conditions among the compost and 
intermediate-exposed workers suggests that expo- 
sure to compost could have had an adverse effect 
on the workers’ health. There was no increased 
risk of Legionella pneumophila in the compost 
workers studied. Specific antibody directed against 
the H and M antigens of Histoplasma capsulatum 
or a pool of antigens prepared from A. fumigatus, 
A. flavus, A carneus, and A. niger was not detect- 

ed in the sera from the study participants. This 
suggests that serologically infections 
caused by these fungi were uncommon among the 
workers studied, despite the exposure of compost 
workers to fungal spores at the compost sites. 
(Baker-IVI) 

W85-04291 
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5F. Water Treatment and 
Quality Alteration 


SOME CONSIDERATIONS ON IRON REMOV- 
AL, 

New Hampshire Univ., Durham. Dept. of Civil 
W. Sung, and E. J. Forbes. 

Journal of Envi ol. 110, 


vironmental mg yy 
No. 6, p 1048-1061, December, 1984. 6 Fig, 3 Tab, 
30 Ref, 1 Append. 


: *Iron removal, *Water paley con- 
a Steet, Ben, Clean Filtration, 


Pas toate oie eae ont 
sions for iron removal were not always included. It 
is important to have a fundamental understanding 
of reaction mechanisms before control a 
could be rationally understood. This study 
ed on the influence of ionic strength and c 
on the oxygenation kinetics of rat 
rous iron. With heric partial pressures of 
oxygen and pH >6, the chemical half-life of fer- 
rous iron is on the order of minutes to hours. The 
Eee as of some ferric oxyhydrox- 
ide precipitates are reported. The use of othef 
oxidants such as chlorine and potassium permanga- 
nate versus oxygen is reviewed. From this informa- 


VOCS IN DRINKING WATER: COST OF RE- 
MOVAL, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. Drinking Water Research Div. 

R. M. Clark, R. G. Biles, and J. A. Goodrich. 
Journal of Environmental Engineering, Vol. 110, 
ae, 6, p 1146-1162, December, 1984. 10 Fig, 8 Tab, 


Descriptors: *Groundwater treatment, *Water 
treatment, *Organic com Drinking water, 
Groundwater, Water pollution control. 


Several control technology options available to 
treat ground water for organic chemical contami- 
nation are discussed. A cost and performance anal- 
ited to guide in the selection of control 

eo oo for seven major contaminants: trich- 
loroethylene; tetrachloroethylene; 1,1,1-trichlor- 
carbon pe nage gy ,2-dichloroeth- 


required, 
using granular activated carbon may prove to be 
ye ae mapa rh = me nen dma = a 
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STATE-OF-THE-ART FOR ELECTRONIC 
GRADE UL WATER MANUFAC- 
TURING AND DISTRIBUTION, PART II, 
Anatel Instrument Corp., Boulder, CO. 

C. F. Frith. 

Journal of Environmental Sciences, Vol. 27, No. 5, 
p 37-39, September/October, 1984. 4 Fig, 5 Ref. 


pomen a- : *Ultrapure water, *Water quality 
cont *Water purification, Water treatment, 
Water distribution, Microbiological Water 
storage, Monitoring, Quality control. 


Water purification is considered an art rather than 
a science. However, for high technology applica- 
tions, such as electronics, tical and bio- 
medical, ultrapure water is a science. Monitoring, 
design, installation, and operation have equal im- 
portance in the overall process of guaranteeing 
ultrapure water for the production of microelec- 


tronic devices. The enya ph state for any high 
purity application must be of prime importance as 
well. Microbiological pana oe A is of major 
concern. The microbiological activity is a direct 
i ted or low velocity distribution 

gs often occur in a distibution 

system when that system is modified or redesigned 
from its original installation. Similarly, ultrapure 
water cannot be stored for use in backup emergen- 
cy situations. As the universal solvent, it attacks 
everything. The most practical advice is to provide 
a redundant system, in parallel, with moderate 
— a stored water either before or after 
it. The concept of storing water 

ifter for pedis th should be avoided. A critical prob- 
lem for water reclamation in the electronics indus- 
— is the reliability, response time, and sensitivity 
monitoring instruments. To date there are no on 
line real time instruments available for organic 
detection in the microgram per liter range. This 
a a real challenge to those monitoring water 
lor re-use as ultrapure water. Recent advances in 
the field of ultrafiltration are briefly discussed. 


(Baker-IV1) 
W85-03843 


SAMPLING TO MEET WATER QUALITY 
STANDARDS, 
— Water Authority (England). Northern 


‘9 A. Steel. 

Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 5, p 392-402, October, 
1984. 1 Tab, 9 Ref. 


Descriptors: agg Bg & ality control, 
*Water distribution, gland, ‘ater quality 
standards, beg Ak — allowable concen- 
tration, Bacteria, Sampling. 


In the United Kingdom statutory water undertak- 
ers are required by the Water Acts of 1945 and 
1973 to provide sufficient wholesome water for 
normal domestic purposes. To run a quality assur- 
ance program five aspects of the situation need be 
addressed: the purpose of the samples, what to 
sample and analyze for, where and how to sample, 
how frequently to sample and analyze, and how to 
judge the results. A Directive appearing in 1980 
partially addressed the above concerns in noting 
poor tralia purpose of the drinking water 
cpeye ong health, that the water 

en from the point where it 

is made foe he to the consumer, that the fre- 
ne 'y of sampling should primarily be based on 
size of population being served, that determin- 
ands of concern in water quality be specified, and 
that maximum ible concentrations be speci- 
fied for the large — of the determinands 
listed. Sampling under the guidelines of the drink- 
ing water directive is to be considered with five 
: organoleptic, physicochemical, unde- 

sirable in excessive amounts, toxicity, and micro- 
biologi Statutory monitoring will naturally be 
heavi y dependent upon the maximum allowable 
concentration of those parameters for which they 
exist. In the United Kingdom the Central Govern- 
ment has effectively defined such concentrations 
for many There will be no consider- 
ation of the sampling pro; for quantifying the 
risks that the maximum allowable concentration is 
or is not being complied with. While statutory 
monitoring schemes are going to remain, it is felt 
that it would be unfortunate if they unduly distort- 
ed the disposition of resources in the quality assess- 
men of authorities. It will be incumbent 
— individual authorities so to lay out and ex- 
in their overall sampling programs that in the 
competition for scarce resources the various objec- 
tives and their related costs and benefits are appar- 
ent. The basic statutory programs will not do that. 


(Baker- 
W85-03882 


DEVELOPMENT OF A COMPREHENSIVE 
SAMPLING PROGRAMME FOR YORKSHIRE 
WATER AUTHORITY, 

Yorkshire Water Authority (England). 

D. A. Bailey, D. Johnson, and D. A. Woolloff. 
Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 5, p 435-456, October, 
1984. 1 Fig, 15 Tab, 12 Ref. 


Descriptors: *Water 
*Yorkshire Water Au 
Decision making, 
water. 


The total re; and routine sampling require- 
ments for each of a water authority’s functions and 
for all purposes are considered in relation to the 
control of treatment processes, the assessment of 
compliance with various standards such as internal 
regional water authority, US statutory and EEC 
directives; the co! of information used for 
trade effluent Bsn Pp ; the collection of 
information used for planning; and the collection 
of information used for river management. S 
topics discussed include compliance testing for po- 
table water, for bacteriological determinands, and 
for sewage treatment works consents; trade efflu- 
ent for direct discharge to surface waters, and 
discharge to public sewers; surveillance sampling 
for potable water, sewage appraisal, primary treat- 
ment, secondary treatment, trade effluent, rivers, 
tidal rivers, sludge disposal, coastal waters, danger- 
ous substances, process controls, charging, and dis- 
charges into the public sewers. (Baker-IVI) 
W85-03885 


uality control, *Sampling, 
rity, *England, 
Water distribution, Drinking 


REACTION KINETICS OF SODIUM BISUL- 
FITE AND DISSOLVED OXYGEN IN SEA- 
WATER AND THEIR APPLICATIONS TO SEA- 
WATER REVERSE OSMOSIS, 

Toray Industries, Inc., Otsu (Japan). 

an bibliographic entry see Field 3A. 


UPFLOW CLARIFICATION OF NEW ENG- 

LAND SURFACE WATER SUPPLIES, 

Metcalf and Eddy, Inc., Boston, MA 

S. L. Bishop, and E. J. Cichon. 

Journal of the New England Water Works Asso- 

— Vol. 98, No. 3, p 215-236, September, 1984. 
ig. 


Descriptors: *Upflow clarification, *Water treat- 
ment, *Surface waters, Water quality control, 
Clarification, Flocculation, Suspended solids, Eco- 
nomic aspects, Water temperature, Viscosity. 


Data are provided concerning an upflow solids 
contact process utilizing a sludge blanket as a 
possible means of reducing costs in water treat- 
ment plant operation. The — solids contact 
clarifier consists of a unit that usually contains 
mixing, flocculation and removal of suspended 
solids all within one tank. One of the operating 
characterisics of an upflow solids contact clarifier 
which must be evaluated thoroughly is the hydrau- 
lic flexibility. This feature determines many ele- 
ments of design of a water treatment plant includ- 
ing the economics as well as the overload capacity 
which can be counted on to meet peak production 
requirements. Specific items discussed include me- 
chanical flocculation and solids recirculation, 
solids contact clarifiers and hydraulic-pulsed solids 
contact clarifier. One factor that must be consid- , 
ered in the pan of upflow clarifiers is the 
temperature of the raw water. Since the viscosity 
of the water increases as the water temperature 
decreases, the number of interparticle collisions 
during flocculation will decrease, thereby render- 
ing the upflow clarifier less effective. This phe- 
nomena usually manifests itself by higher levels of 
turbidity in the clarified water during the winter 
months. The upflow clarifiers in New England are 
usually operated with alum as the coagulant, ap- 
plied at a rate of 20-30 mg/L, and 0.1 mg/L of 
polymer as a coagulant aid. Rapid mix tanks, for 
dispersal of the coagulant and polymer are not 
always required unless direct filtration can be im- 
plemented during certain times of the year. Pilot 
plant tests of a hydraulic-pulsed solids contact 
clarifier indicate that a surface loading rate of 1.5 
gpm/sf is possible during the summer months. 
(Baker-IVI) 

W85-04018 


DESIGN AND OPERATION OF FLEXIBLE 
MEMBRANE COVERS FOR DISTRIBUTION 
STORAGE RESERVOIRS, 

Manchester Water Works, NH. 





For primary bibliographic entry see Field 8A. 
was-04020 


UTILIZATION OF A MICROCOMPUTER IN 
THE CALCULATION OF CALCOCARBONIC 
EQUILIBRIUM CURVES, 

Kativic Regional Administration, Kuujjuaq 
(Quebec). aes: 4 

Y. Dubuc, R. Desjardins, F. Briere, and D. L. 


Canadian Journal of Civil Engineering, Vol. 11, 
No. 3, p 610-615, September, 1984. 3 Fig, 2 Tab, 10 
Ref. 


Descriptors: *Calcocarbonic equilibrium, *Com- 
puter analysis, *Water treatment, *Hydrogen ion 
concentration, *Calcium carbonate, Model studies, 
Langelier equation, Drinking water. 


In a water treatment plant, filtered water usually 
has a pH lower than 6. The recommended lower 
limit for drinking water is 6.5. In most cases the pH 
is adjusted to a value slightly higher than the 
equilibrium 2 a to stabilize the water with regard 
to CaCO3. Legrand-Poirier here rmits the 
calculations of the calcocarbonic equilibrium con- 
ditions, This model is more ps than the 
Langelier equation but requires long and arduous 
ae Therefore, a research group at 
Polytechnique de Montreal has developed a 
microcomputer program to compute and plot the 
Legrand-Poirier diagrams. This program will be 
put to use in the water treatment plants of the City 
of Laval (Quebec, Canada). (Author’s abstract) 
W85-04051 


CLEANING AND LINING VERSUS PARALLEL 
MAINS, 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

T. M. Walski. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 111, No. 1, p 43-53, January, 1985. 4 
Fig, 1 Ref, 1 Append. 


Descriptors: *Water mains, *Pipe linings, *Clean- 
ing, *Parallel mains, *Cost analysis, Water convey- 
ance, Carrying capacity, Head loss. 


In a water distribution system, cleaning a water 
main with a hydraulic or mechanical pig, and 
lining the pipe interior can greatly restore lost 
carrying capacity. The alternatives to cleaning and 
on are: to increase the system pressure; or to 
a new pipe parallel to the existing main. 
Methods are presented for selecting the length of 
pipe to be cleaned and lined, and the diameter and 
length of the parallel pipe to be installed to meet a 
target head loss. Then, the costs of each approach 
are compared. If the mains must carry a high 
ultimate design flow, parallel pipes are most eco- 
nomical. If a smaller improvement in carrying ca- 
pacity is required and the mains are large, cleaning 
and lining is more economical. Cleaning and lining 
is most economical when the carrying capacity of 
the existing mains is small. (Moore-IVI) 
W85-04242 


ECOLOGY OF LEGIONELLA PNEUMOPHILA 
WITHIN WATER DISTRIBUTION SYSTEMS, 
Veterans Administration Medical Center, Pitts- 
burgh, PA. 

J. E. Stout, V. L. Yu, and M. G. Best. 

Applied and Environmental Microbiology, Vol. 
Sar 1, p 221-228, January, 1985. 7 Fig, 2 Tab, 

4 Ref. 


Descriptors: *Legionella, *Water conveyance, 
*Sediments, *Heated water, Hospitals, Microorga- 
nisms, Potable water, Pathogenic bacteria. 


The potable water distribution system is the reser- 
voir for hospital-acquired Legionnaires disease. 
The influence of the natural microbial population 
and sediment (scale and organic particulates) found 
in water systems as growth-promoting factors for 
Legionella pneumophila were investigated. Water 
from a hot-water storage tank readily supported 
the survival of L. pneumophila. The concentration 
of sediment was directly related to the survival of 
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Water Treatment and Quality Alteration—Group 5F 


L. Le amen L. pneumophila did not survive in 
a sediment-free The presence of envi- 
ronmental bacteria improved the survival of L. 
pneumophila via nutritional symbiosis; the combi- 
nation of sediment and environmental bacteria 
acted synergistically to improve the survival of L. 
pneumophila. The role of sediments in this syner- 
lect was determined to be nutritional. Sedi- 

ment stimulated the growth of environmental mi- 
croflora, — turn — the growth of L. 

umop! pneumophila occupies an eco 

Wy) nici edad a paeaty cae manana 
interrelationships between microflora, sediment, 
and temperature. It may be a misnomer to refer to 
contaminated with L. pneu- 

mophila when this organisms merely represents 
one of hundreds of microorganisms which occupy 
an ecological niche in this environment. (Moore- 


IVI) 
W85-04264 


REMOVAL OF HEAVY METALS FROM 
WATERS BY MEANS OF NATURAL ZEO- 


LITES, 

Ecole Nationale Superieure de Chimie de Rennes 
(France). Lab. de Chimie des Nuisances et Genie 
de Environnement. 

G. Blanchard, M. Maunaye, and G. Martin. 

Water Research, Vol. is No. 12, p 1501-1507, 
1984. 8 Fig, 2 Tab, 8 Ref, 4 Plate 


Descriptors: *Heavy metals, *Zeolites, *Clinopti- 
= *Water treatment, Ion a Ammoni- 

Lead, Copper, Cadmium, Zinc, Cobalt, 
Nickel, Mercury, Drinking water. 


The natural zeolite clinoptilolite can be used as an 
ion exchanger for the removal of ammonium ions 
from drinking waters. These waters may also con- 
tain small amounts of heavy metals. The retention 
possibilities of these cations by the zeolite are 
presented. The study of the selectivity of the Na- 
exchanged clinoptilolite in presence of ammonium 
ions has been achieved by plotting the exchange 
isotherms relative to the various cations. This leads 

to the following order of decreasing efficiency of 
the zeolite. Pb(2+) > NHG+) > Cu(2+), 
Cd(2+) > Zn(2+), oa > a? > 
Hg(2+). The exchange kinetics has been also stud- 
ied and rate equations are proposed. The removal 
of heavy on clinoptilolite has been studied 
in flowing conditions: solutions characterized by 
100-500 micro-g/] metal ion concentrations passed 
using a 8 m/h flow rate. A small leak (5 micro-g/1) 
was observed. The concentration of the filtered 
solutions reach the EEC norms (50 micro-g/l) 
when the percolated volume was 250-350 v/v 
(volume of solution per volume of exchanger). The 
regeneration conditions have been defined and op- 
timized in order to achieve a good reproductibility 
of the results for several cycles. The following 
values for the regenerating solution were found as 
the best: sodium chloride concentration, 20-25 g/l; 
pH, 4.0-4.5 (addition of hydrochloric acid); flow 
rate, 10 BV/h (BV = Bed volumes); volume, 40 
BV. These working conditions were applied to a 
pilot plant involving a 65 | clinoptilolite column 
and giving a 500 1/h output. The results obtained 
on the laboratory scale were confirmed for several 
metal cation containing solutions. The different 
release possibilities of fixed toxic ions during the 
exchange reaction have been studied. The exami- 
nation of SEM micrographs has shown that the 
retention of copper occurs not only by ionic ex- 
change but also by growing of crystal species from 
the zeolite surface. (Author’s abstract) 

W85-04297 


MODE OF ACTION OF CHLORINE DIOXIDE 
ON ORGANIC COMPOUNDS IN AN AQUE- 
OUS MED ; CHLORINE DIOXIDE CON- 
SUMPTION AND REACTIONS ON PHENOLIC 
COMPOUNDS (MODE D’ACTION DU BIOX- 
YDE DE CHLORE SUR LES COMPOSES OR- 
GANIQUES EN MILIEU AQUEUX; CONSOM- 
MATIONS DE BIOXYDE DE CHLORE ET RE- 
ACTIONS SUR LES COMPOSES PHENOLI- 


QUES), 

Poitiers Univ. (France). Lab. de Chimie de l’Eau et 
des Nuisances. 

H. B. Amor, J. De Laat, and M. Dore. 


Water Research, Vol. 18, No. 12, p 1545-1560, 
1984. 6 Fig, 7 Tab, 13 Ref. 
Descriptors: *Chlorine dioxide, *Organic com- 
pounds, *Phenols, Chemical reactions, Disinfect- 
ants, Aromatic compounds, Sulfur compounds, 
Oxidation, Unsaturated acids, Decarboxylation, 
Oxalic acid, Malic acid, Carbon dioxide 
Chlorine dioxide demands were measured in dilut- 
ed aqueous solutions of organic compounds at pH 
7. Among the compounds studied, only the follow- 
ing ply of organic compounds harsh with chlo- 
: aromatic compounds with OH i 
NR2 groups, tertiary and secondary amines, and 
sulfur compounds such as thioamides. Aliphatic 
Came tp qantell endia: tenap: suateor of e20- 
matic compounds were relatively unreactive to- 
wards chlorine dioxide. The action of chlorine 
dioxide ot phenols (phenol, di and triphenols) was 
studied b: — change of the organic 
substance tree lobal parameter controls and 
by identification of oxidation products by chroma- 
tographic analysis, mass spectrometry, and nuclear 
magnetic resonance Chlorine diox- 
ide does not react in the dark with paraquinone nor 
within the pH range between 4 and 8. The oxida- 
tion of hydroquinone and phenol leads to a 
duction of paraquinone as a final by- uct. With 
the other ee ae ae chlorine woo 
treatment leads to Tapid disappearance © 
aromaticity, accom: by the liberation of un- 
saturated acids in aqueous medium. Oxidation 
by chlorine dioxide can also lead to the elimination 
of the total organic carbon (TOC) by CO2 — 
tion. These decarboxylation reactions during 
henol oxidation are relatively slow, and maximum 
FOC elimination is only obtalaed sher a very loag 
contact time. The production of CO2 as well as of 
oxalic and malic acids is possible even at low 
oxidation rates. (Moore-IVI) 
W85-04302 


RATIONALIZATION OF THE BURKERSDORF 


Wasserwirtschaft-Wassertechnik, Vol. 33, No. 12, 
p 417-419, December, 1983. 3 Fig, 8 Ref. 


T'S: *Burkersdorf, *Germany 


minum sulfate, Activated carbon, Caustic soda, 
Chlorine, Ammonium sulfate, Fluoride, Filtration, 
Flocculation, Hydrogen ion concentration, Disin- 
fection, Costs. 


The Burkersdorf drinking-water treatment facility 
ee eon eee So 
Eibenstock dam, BDWTF, and a distribution facili- 
ty on the Zwickauer Mulde river that serves 
the Karl- -Stadt/Zwickau urban area in the 
German Democratic Republic. BDWTF is a pres- 
sure-filter facility (20 filters with a combined area 
of 1,200 sq m), a chemical-application facility, and 
two "10,000 cu m steel tanks (each 45 m in diameter 
and 7.5 m high) for storing treated water. BDWTF 
was designed so that initial capacity of 140,000 cu 
m/day during the filling of the reservoir could be 
achieved with two-stage filter operation, while the 
final capacity of 200,000 cu m/day for the — 
rium stage of the reservoir be treated by 
filter operation. Efforts were made to 
lower construction costs by above- or partially 


installing horizontal single-layer enclosed filters 
ly — used prior to 
tration inc potassium permanganate to 
remove manganese, aluminum sulfate for floccula- 
tion, and activated carbon for odor and taste con- 
trol in powder form when needed; after filtration, 
caustic soda to balance pH, chlorine and ammoni- 
um sulfate for disinfection and fluoride are applied. 
Projected investment and net costs were undercut 
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by 30%. The ratio of construction to equipment 
costs was 80%. During test operation, full capacity 
was achieved, and water-quality standards were 
met. (Gish-IVI) 

W85-04324 


TRIHALOMETHANES IN 
WATERS IN SE WALES, 
Welsh Water Authority, Newport (Wales). 

R. J. Inverarity, and M. P. Brooker. 

Effluent and Water Treatment Journal, Vol. 24, 
No. 4 p 417-419, November, 1984. 4 Fig, 2 Tab, 
13 Ref. 


SOME TREATED 


Descriptors: *Trihalomethanes, *Water treament, 
*River Wye, *Wales, Chlorination, Pollutant iden- 
tification, Disinfection, Water quality. 


Two experiments were undertaken in August and 
September of 1981 in which samples of water from 
the River Wye at Monmouth were dosed with 1, 3, 
5 and 10 mg/l chlorine by addition of sodium 
hypochlorite solution. Trihalomethane (THM) 
concentrations were estimated by a headspace gas- 
chromatographic method after incubation in the 
dark at 20 degrees C. Maximum total THM con- 
centrations, principally chloroform, exceeded 400 
micro-g/1 in the first experiment and 150 micro-g/ 
liter in the second. From March 1982 to June of 
1983 raw, final and distibuted water samples were 
taken from five sites selected to represent a variety 
of surface-water sources and treatment processes. 
There were substantial differences in THM con- 
centrations in treated waters between sites, the 
highest mean concentration 132 micro-g/1 being 
recorded at Monmouth and the lowest, 23 micro- 
g/l, at Talybont. THM concentrations were gener- 
ally lower at reservoir sources than for the two 
supplies abstracted directly from the River Wye. 
Mean THM concentrations were higher in samples 
collected from the distribution system than in treat- 
ed water leaving the works, and this probably 
reflects the longer chlorine contact times. A signif- 
icant positive correlation was noted of THM con- 
centration in treated water with water temperature 
at both Monmouth and Broomy Hill. During most 
of the period of study water at Monmouth was 
chlorinated at the point of mixing raw water and 
coagulant. In June 1983 the method was changed 
and the point of chlorination moved to post-clarifi- 
cation. This brought about a significant decrease in 
THM formation. (Baker-IVI) 

W85-04336 


CONSERVING ENERGY IN WATER SYSTEMS, 
Burns and McDonnell, Kansas City, MO. 


For primary bibliographic entry see Field 6B. 
W85-04404 


APPLICATION AND EFFECTIVENESS OF 
SLOW SAND FILTRATION IN THE UNITED 
STATES, 

Strand Associates, Inc., Madison, WI. 

L. A. Slezak, and R. C. Sims. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 12, p 38-43, December, 1984. 15 
Fig, 6 Tab, 1 Ref. 


Descriptors: ‘*Filtration, *Sand filters, *Water 
treatment, Turbidity, Design criteria, Coliforms, 
ia, Economic aspects. 


A survey was conducted of 27 slow sand filtration 
plants in the United States. Most of the plants 
served communities of fewer than 10,000 persons, 
were more than 50 years old, and were effective 
and inexpensive to operate, due to the small 
number of personnel required and the minimal 
need for chemicals to operate the system. Howev- 
er, there has also been a significant amount of slow 
sand filter construction during the past 25 years. 
Most slow sand filtration facilities operate at filtra- 
tion rates of less than 0.25 cu m/h/sq m. The 
longest filter cycle durations occurred during the 
winter months at most facilities. Specifics are given 
on the slow sand filtration research facility at 

Utah which is comparable with other oper- 
ating facilities of a similar nature. (Baker-IVI) 
W85-04405 


SLOW SAND AND DIRECT IN-LINE FILTRA- 
TION OF A SURFACE WATER, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

1 Le. Cleasby, D. J. Hilmoe, and C. J. 
Dimitracopoulos. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 12, p 44-55, December, 1984. 17 
Fig, 11 Tab, 19 Ref. 


Descriptors: *Water treatment, *Filtration, *Sand 
filters, Turbidity, Bacteria, Suspended particles, 
Giardia, Algae, Drinking water. 


Problems of the small water system faced with the 
need to construct treatment facilities that will be 
easy to operate and maintain yet will produce 
water that meets drinking water standards are dis- 
cussed. A pilot study was performed to evaluate 
slow sand and direct in line filtration of a surface 
water. The slow sand filter outperformed the 
direct in-line filtration system operating with alum 
or cationic polymer as a primary coagulant. This 
conclusion was substantiated by turbidity, particle 
count, and total coliform data. When simple oper- 
ation is important, as in small water supply sys- 
tems, a slow sand filter system has advantages, but 
the raw water quality must be consistently high. 
Enumeration of algae or a surrogate measure of 
algal population, such as chlorophyll, is essential 
for judging the acceptability of a raw water for 
slow sand filtration. For raw waters of somewhat 
poorer quality, direct in-line filtration can be used, 
but this system requires substantially more oper- 
ational skill and attention. Other alternatives, such 
as diatomaceous earth filtration, should aiso be 
considered. Both slow sand filtration and direct in- 
line filtration exhibited a period of poorer filtrate 
quality at the beginning of the filter runs. Thus, 
both systems require a filtering-to-waste period if 
Giardia cysts are a concern. Minimum wasting 
periods of two days for slow sand filtration and 1 
hr for direct in-line filtration are suggested. (Baker- 
Iv} 

W85-04406 


DECLINING-RATE FILTERS: REGULATORY 
ASPECTS AND OPERATING RESULTS, 

Florida Univ., Gainesville. 

D. A. Cornwell, M. M. Bishop, and H. J. Dunn. ~ 
Journal of the American Water Works Associa- 
tion, Vol. 76, No. 12, p 55-61, December, 1984. 8 
Fig, 1 Tab, 12 Ref. 


Descriptors: *Filtration, *Water treatment, *De- 
clining rate filters, Regulations, Turbidity, Effi- 
ciency, Operation. 


Declining rate filters have been used in water 
treatment plants at filtration rates ranging from 1 
to 3.4 mm/s (1.5 to 5 pgm/sq ft). The performance 
of declining-rate filters is equal to that of constant- 
rate filters and at times exceeds them in terms of 
effluent turbidity. The design of influent-controlled 
filters tends to make them easier to operate than 
effluent-controlled filters. Effluent-controlled fil- 
ters conserve head loss through the filters, which is 
inherent to the filters’ design and operation. State 
regulations have no specific requirements for the 
design and operation of declining-rate filter sys- 
tems, and do not allow for the differentiation be- 
tween the two types of filters. Most states indicat- 
ed that maximum-filtration-rate regulations for 
constant-rate filters apply to clean bed filter rate of 
a declining-rate filter. This policy tends to dis- 
criminate against the use of declining-rate filters 
because the average filter loading rate for declin- 
ing-rate filters is lower than that of constant-rate 
filters. The current trend in the design of filters 
leans toward constant-rate operation. Significant 
operating data are now available on the successful 
use of declining-rate filters. Declining-rate filters 
should be considered for new facilities or for modi- 
fications of existing plants because they can 
achieve a substantial cost savings through im- 
ho" performance and ease of operation. (Baker- 
W85-04407 


PILOT-PLANT STUDIES OF SLOW-RATE FIL- 
TRATION, 


Environmental Protection Agency, Cincinzati, 
OH. Center for Environmental Research Informa- 
tion. 

K. R. Fox, R. J. Miltner, G. S. Logsdon, D. L. 
Dicks, and L. F. Drolet. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 12, p 62-68, December, 1984. 10 
Fig, 4 Tab, 5 Ref. 

Descriptors: *Water treatment, *Filtration, Coli- 
forms, Bacteria, Drinking water, Standards. 


Slow-rate filtration may be used as an alternative 
to conventional water filtration plants. Pilot plant 
studies have been conducted to evaluate slow-rate 
filtration for the removal of particulates, total coli- 
forms, standard plate count bacteria, and organics. 
Two pilot-scale filtration systems were used: a 
slow sand filter, operated for 800 days, and a 
second slow sand filter operated in lel with a 
slow-rate filter containing fog activated 
carbon, operated for 200 days, study indicated 


that slow-rate filtration can be a relatively easily 
operated and effective process for small systems 
= confronted with noncompliance with 

cakerivy standards or for new small systems. 
Baker 
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PROTECTION OF GROUNDWATER IN RELA- 
TION TO WASTE DISPOSAL IN WESSEX 
WATER AUTHORITY, 

Wessex Water Authority, Bristol (England). 

For primary bibliographic entry see Field 5E. 
W85-03766 


COMPARISON OF DIFFERENT METHODS 

OF ESTIMATING INFILTRATION AT A 

LANDFILL SITE IN SOUTH ESSEX WITH IM- 

PLICATIONS FOR cua MANAGE- 

MENT AND CONTRO) 

Cleansway Ltd., Rayicigh (England). 

R. Holmes. 

Quarterly Journal of Engineering Geology, 

— Vol. 17, No. 1, p 9-18, 1984. 5 Fig, 5 Tab, 
e 


Descriptors: ‘*Rainfall infiltration, *Landfills, 
*Essex, *England, *Leachates, Vegetation, Leach- 
ate management, Seasonal variation, Infiltration, 
Rainfall intensity, Water pollution control. 


As a result primarily of rainfall infiltration through 
waste materials, all landfill sites in the United 
Kingdom will | ger leachate. A procedure for 
estimating rainfall infiltration through landfill sites 
founded on readily and cheaply available Meteoro- 
logical Office data is presented. This accounts for 
the distribution of rainfall throughout the year and 
shows that for a site in south x, between 14 
and 34% of annual rainfall infiltrated in the past 
eight years. From the study of Pitsea landfill water 
balance, the Meteorological Office MORECS 
model is considered to give reasonable and season- 
ally variable estimates of effective rainfall input 
into landfills. The effective annual rainfall ex- 
pressed as a percentage of the total annual rainfall 
for the past eight years at the Pitsea landfill ranged 
from 14 to 34% and averaged 24%. The impact on 
leachate generation of intense rainfall events does 
not a ye to be very marked. Most effective 
rainfall occurred during December, January, Feb- 
ruary and March. Reasonable winter and summer 
operational strategies can be adopted to minimize 
rainfall infiltration in winter, and take up the short- 
fall between actual and potential evaporation and 
transpiration in summer. It should be common 
practice for landfills to be provided with refuse 
water level monitors and for water levels in them 
to be measured regularly in order that a site’s 
hydrological development can be monitored and 
interpreted. Where leachate is removed from site 
or distributed back onto site, volume throughputs 
should be recorded, preferably by measuring 
we a properly installed flowmeter. (Baker- 
W85-03767 





OF LEACHATE AS A 

MANAGEMENT OPTION: BENE- 
FITS AND OPERATIONAL PROBLEMS, 
Water Research Centre, Seen (England). 
C. Barber, and P. J. Maris. 
Quarterly Journal of " Engineering Geology, 
London, Vol. 17, No. 1, p 19-29, 1984. 10 Fig, 3 
Tab, 5 Ref. 


Descriptors: *Leachate, “Laem. “Leachate re- 
circulation, *Seamer Carr, * d, Gre at 
er pollution, My pow ye Water pollution control, 
Waste disposal, Land disposal. 


In climates such as that in the UK, where rainfall 
exceeds potential evaporation, it is inevitable that 
leachates will be formed at landfill sites. Recircula- 
tion of leachate through landfilled solid wastes 
offers potential advantages in reducing the volume 
of liquid by surface evaporation, and reducing the 
strength of leachate by crude anaerobic treatment 
within that landfill. The benefits of recirculation of 
leachate found in smaller studies can be obtained at 
full scale, although longer periods of leachate recy- 
cle may be required to produce low strength leach- 
ate. Research at Seamer Carr, North Yorkshire, 
England, indicates that recirculation by itself 
cannot provide a lasting solution for leachate man- 
agement, although significant reductions in the 
volume and strength of leachate can be achieved. 
Reduction in the strength of leachate can be 
achieved by increasing the moisture content of 
wastes, with greatest reduction occurring where 
waste are fully saturated. Careful control of recir- 
culation is required for the best results and, in 
particular, it is necessary to consider the hydrolo- 
gy of a landfill and how this is affected by the use 
of cover material. (Baker-IVI) 

W85-03768 





CHANGES IN THE ORGANIC FRACTION OF 
LEACHATE FROM TWO DOMESTIC REFUSE 
SITES ON THE SHERWOOD SANDSTONE, 
NOTTINGHAMSHIRE, 

Severn-Trent Water Authority, Birmingham (Eng- 


land). 


For primary bibliographic entry see Field 5B. 
W85-03771 


PURGING OF SALINE WEDGES FROM 
OCEAN OUTFALLS, 

New South Wales Univ., Kensington (Australia). 
Water Research Lab. 

For primary bibliographic entry see Field 2L. 
W85-03791 


OF LANDFILL 


Rutgers - The State Univ., Piscataway, NJ. Dept. 

of Civil and Environmental Engineering. 

A. C. Demetracopoulos, G. P. Korfiatis, E. L. 

Bourodimos, and E. G. Nawy. 

Journal of Environmental Engineering, Vol. 110, 

= 6, p 1084-1098, December, 1984. 14 Fig, 11 
ef. 


MODELING FOR DESIGN 
BOTTOM LINERS, 


Descriptors: *Linings, *Model studies, *Landfills, 
*Groundwater protection, Water pollution preven- 
tion, Leachates. 


The hydraulics of a liner collection system was 
studied through a model capable of computing 
heads over a clay liner and volumes of leachate 
collected and leaking through the liner. The analy- 
sis was performed by a model based on Wong’s 
formulation. The model is also applicable for vari- 
able input conditions through a quasisteady com- 
putation procedure. In addition, a time variable 
differential equation governing the hydraulics of 
the same liner system was reported. The present 
analysis has shown that both the geometric param- 
eters and physical properties used for the water 
balance computations of the collection system in- 
fluence the model output. In actual liner collection 
system design cases, the extent of variation of one 
or more of these parameters may be limited by 
different constraints. The two most important con- 
straints are economic considerations and material 
availability. For example, reduction of the liner 
cell length beyond a certain limit may be uneco- 
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nomical subject to drain construction costs. On the 
other hand, materials with low permeability may 
not be available in particular areas for construction 
of the bottom liner. The model can be used as an 
optimization tool to obtain the best | + pad design 
under such limiting factors. (Baker-I 
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NEW CONTINUOUSLY MONITORED COL- 
LECTION SYSTEM FOR LIQUID INDUSTRI- 
AL WASTES, 

Los Alamos National Lab., 

For primary bibliographic oe see Field 8A. 
W85-03872 


IMPACT OF DISCHARGES FROM POINT 


NEAR GREENVILLE, SO OLINA, 
ee Survey, Columbia, SC. Water Re- 
sources 

For po i bibliographic entry see Field 5B. 
W85-03895 


GROUND-WATER MODELS AS A MANAGE- 
MENT TOOL IN FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For ao bibliographic entry see Field 2F. 
W85-03924 


TRACE METALS IN SAN FRANCISCO BAY, 
CALIFORNIA, NEAR THE PROPOSED SAN 
LUIS DRAIN DISCHARGE SITE: A PRELIMI- 
NARY REPORT, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W85-03927 


DRIFT MINE RECLAMATION IN BIG FOUR 
HOLLOW NEAR LAKE HOPE, OHIO--A PRE- 
LIMINARY DATA REPORT, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

V. E. Nichols. 

Available from OFSS, USGS, Box 24525, Fed. 
Ctr., Denver, CO 80225..USGS Open-File Report 
83-217, 1983. 115 p, 9 Fig, 17 Tab, 4 Ref. 


Descriptors: *Acid mine drainage, *Water pollu- 
tion control, Underground structures, On-site data 
collections, Hydrogen ion concentration, Specific 
conductance, Iron oxides, Sulfates, *Ohio, Drift 
mines. 


A subsurface clay dike and a remote hydraulic seal 
were constructed in an abandoned drift mine in 
1979 to reduce acid-mine drainage. A monitoring 
program was established to evaluate sealing effects 
on the surface- and ground-water systems of Big 
Four Hollow Creek and Sandy Run. Data collect- 
ed in 1970-71 just below the mine showed a pH 
range of 2.7 to 4.8, an estimated sulfate load of 
1,000 pounds per day, and an estimated iron load 
of 100 pounds per day. Pre-construction data at the 
same site in 1979 showed daily mean pH range of 
3.4 to 5.4, a daily mean specific-conductance range 
of 160 to 600 micromhos per centimeter (at 25 
degrees Celsius), an estimated sulfate load of 1,000 
pounds per day, and an estimated iron load of 50 
pounds per day. Data from the first 6 mo of 
postconstruction showed a daily mean pH range of 
4.5 to 6.8, a daily mean specific-conductance range 
of 175 to 405 micromhos, an estimated sulfate load 
of 570 pounds per day, and an estimated iron load 
of 8.5 pounds per day. Acidic water is still being 
impounded behind the dike and seals and has not 
been flushed out by infiltrating rain and ground 
water. The system has not stabilized; therefore, no 
interpretation or conclusive statement can be made 
at this time. (USGS) 

W85-03950 


IMPACTS, COSTS, AND TECHNIQUES FOR 
MITIGATION OF CONTAMINATED 
GROUNDWATER: A REVIEW, 


Water Quality Control—Group 5G 


Resources for the Future, Inc., Washington, DC. 
M. Sharefkin, M. Shechter, and A. Kneese. 

Water Resources Research, Vol. 20, No. 12, p 
1771-1783, December, 1984. 1 Fig, 8 Tab, 40 Ref. 


Descriptors: *Groundwater 
*Water pollution control, *Cohansey aquifer, 
*New Jersey, Environmental effects, Public 
health, Mortality, Cost-benefit analysis, Hazardous 
wastes, Incentives, Economic aspects, Water pollu- 
tion prevention. 


pollution, *Costs, 


A framework is developed for evaluating the im- 
pacts, costs, benefits, and techniques for mitigating 
groundwater contamination. The framework is a 
generalized cost-benefit analysis. Contamination of 
the Cohansey aquifer in New Jersey is the subject 
of an illustrative case study. The plume of contami- 
nation is modeled and potential health impacts are 
projected based on dose-response information 
available from the Environmental Protection 
Agency. The economic value of such damages is 
estimated using alternative mortality risk values 
that span those found in the recent literature. Costs 
for controlling the contamination from the site are 
estimated for alternative levels of control and tech- 
niques of control adapting information from the 
Environmental Protection Agency and other 
sources. While both the benefits and cost estimates 
should be mainly viewed as the result of illustrat- 
ing a method and not as accurate estimates, they 
do suggest that in a case like the Cohansey, both 
potential damages (or damages averted, i.e. bene- 
fits) and the cost of containment once contamina- 
tion has occurred can be quite high. Prevention in 
such cases appears to be the best cure. The paper 
closes with a discussion of the potential role of 
economic incentives in the generation of hazardous 
wastes and their ‘safe’ disposal. (Author’s abstract) 
W85-03982 


EFFECTIVENESS OF FLOATING BIOFILTERS 
OF EMERGENT AQUATIC PLANTS IN RELA- 
TION TO THE CHARACTERISICS OF THEIR 
FORMATION, 

A. R. Orekhovskii, and P. I. Shagovenko. 

Water Resources, Vol. 10, No. 2, p 189-195, 1983. 
4 Tab, 32 Ref. Translated from Vodnye Resursy, 
No. 2, p 132-140, 1983. 


Descriptors: *Water quality control, *Biofilters, 
*Metals, *Organic compounds, *Aquatic plants, 
Phenols, Calcium, Sodium, Nitrogen, Magnesium, 
Phosphorus, Potassium, Silicon, Molybdenum, 
Copper. ‘ 


An experiment was conducted over three years on 
the creation of microquagmires (biofilters) of reed 
and bulrush in canals. The greater the biomass they 
form during the growing season, the greater the 
purifying action of the biofilters. The main cause of 
the weak development of the experimental floating 
biogroups in the first set of experiments in the 
Dnepr-Donbas canal was the absence of a constant 
current, which reduced to a minimum the ex- 
change of water masses in the root zone and hin- 
dered the supply of dissolved nutrients to the 
plants. Reeds and bulrusks produced a large 
amount of biomass in the experiments by the end of 
the second season when a constant circulation had 
been provided. The productivity of the biomass of 
floating bulrush cultures is considerably higher 
than the productivity of natural bulrush beds 
growing in soil. In a canal channel with constant 
water circulation extraction of pollutants occurs 
not only by direct absorption of dissolved mineral 
substances by root systems but also by retention 
(interception) of suspended clay fractions and their 
settlement on all plant parts submerged in water 
and also between the haydite and gravel particles. 
In addition to nitrogen, phosphorus, and potassi- 
um, reeds and bulrushs actively absorb calcium, 
sodium, magnesium, silicon, molybdenum, and 
copper from water. Bulrushs can decompose 
phenol and its derivates contained in water. The 
most important role of biofilters of emergent plants 
is apparently that they actively absorb nitrogen 
compounds. (Baker-IVI) 

W85-04098 
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Group 5G—Water Quality Control 


HYDROBIOLOGICAL ASPECTS OF ECOLOG- 
ICAL SUBSTANTIATION OF INTERBASIN 
WATER TRANSFERS, 

V. D. Romanenko, O. P. Okslyuk, and V. N. 


ergy 
Vol. 10, No. 2, p yee 
March-A 1983. 25 Ref. Translated 
Voanye Re y, No. 2, p 141-151, March-Apeil, 
1983. 


ay ey *Water transfers, *Interbasin trans- 
fers, Water management, Water pollution control, 
Environmental effects, Water quality control, 
Aquatic life, Hydrology, Water use. 


| sag et ger paar weed pomsenseaer Sura 
fers consists of working out recommendations on 
the best variants of the route with consid- 
eration of the composition, morphometric, and hy- 
drological characteristics of the water bodies ~ 
— into the —., 
regime from 


regimes 

zone of withdrawal of the runo 
Sei cncusae ecah olneiaien, tattle tetas 
zone of use of the runoff, where the main water 


characteristics 

water quality in reconstructed and newly cre- 
ee a ee ee ee 
system are among the principal components of 
substantiation. Water quality is charac- 


j sed - 
classification as a includes hydrophysical 
indices reflecting the composi- 


and oe evaluation of the 

formation, and accumulation of various toxicants 
and radionuclides in ecosystems of water objects, 
both in their abiotic oo peed ag and in communities of 
—— at all trophic levels. (Baker-IVI) 


CC TROL OF AZOV SEA SALINITY BY REG- 
UL:TING WATER EXCHANGE IN THE 
STRAIT, 

T. A. Kochina, and D. Ya. Ratkovich. 

Water Resources, Vol. 10, No. 3, p 229-241, May- 
June, 1923. 7 Fig, 7 Tab, 5 Ref. Translated from 
Vodnye Resursy, No. 3, p 43-59, May-June, 1983. 


eg ee : *Water exchange, *USSR, *Azov 
Sea, * h Strait, ——, Water venttouion, Wat con- 
trol. Fish migration, Eu ater qual- 
ity. 


Hie dae ve henaaint iyo ee 
cal productivity in the past. The water balance of 
the Azov Sea is influenced by the river inflow and 


of water exchange with the Black Sea is ible. 
Water exchange with the Black Sea will occur 
only ly; there may be a complete absence 
of exchange for several years in a row. Operation 
of the Azov reservoir with long term regulation 
will lead to low salinity values, which may be 
accompanied by blooms and overgrowth. This 
regime is unfavorable for migrating fish species, 
including the anchovy. A change in ayer water 
exchange regime may make it ible to peers 
the conditions for migratory and to bri 
salinity of the sea close to the desired values. om 
river inflow to the sea of 25 cu km/yr and twice 
yearly opening of the outlets, the salinity of the 
Azov reservoir will vary near an average value of 
about 12-13. (Baker-IVI) 
W85-04103 


WATER PROTECTION PROBLEMS IN ESTO- 
NIA: HYGIENIC ASPECTS, 

O. M. Tamm, A. E. Saava, I. A. Veldre, K. F. 
Birk, and I. A. Vakhula. 

Water Resources, Vol. 10, No. 3, p 310-313, May- 
June, 1983. Translated from Vodnye Resursy, No. 
3, p 154-158, May-June, 1983. 


Descriptors: *Estonian SSR, *USSR, *Water qual- 
ity control, Wastewater treatment, Water pollution 
control, Surface waters, Water use, Marine pollu- 
tion, Oil pollution, Water pollution sources. 


Large water-intensive industries and power facili- 
ties are generally based on surface water usage in 
Estonia. Surface waters are also used as the source 
of water supply for large cities. In recent years the 
use of surface sources for recreational purposes has 
increased considerably. At the same time, water 
bodies are being used as wastewater receivers. The 
greatest amount of wastewater entering the 
streams and rivers comes from industry, followed 
by municipal facilities. Additional wastewater 
comes from mine waters in the shale basin, and the 
Estonian and Baltic electric stations discharge con- 
siderable amounts from the cooling circuits. In 
many areas of Estonia there is a move toward a 
stabilization or even an improvement of the sani- 
tary state of water sources, as a result of effective 
water-protection measures. Problems of marine 
water use and sanitary protection of the coastal 
waters cf the Baltic Sea are additional areas for 
concern. The main sources of petroleum ary 
to the bay include the port, shipyards, and wy 
standing on the roadstead. An oil content in t 
water higher than the maximum allowable is ob- 
pr only in the b region with weak water 
= it (Baker-IVI 


ASSURANCE OF REASONABLE TOXIC RISK, 
New Mexico Univ., Albuquerque. 

For primary bibliographic entry see Field 6E. 
W85-04190 


EQO THEORY IN PRACTICE, 
ian Water Authority, Huntingdon (England). 
. D. Barnden. 
Effluent and Water Treatment Journal, Vol. 24, 
aoe’ p 409-416, November, 1984. 2 Fig, 6 Tab, 


Descriptors: *Water quality control, *Environ- 
mental quality objective, Frequency distribution, 
Rivers, Water management, Water quality criteria. 


The — of environmental quality objective 
)) theory are outlined and practical applica- 

tion of EQO pet is discussed. Emphasis is given 
to the underlying assumptions about river water 
quality frequency distributions, derivation of water 
quality criteria for river uses and setting discharge 
consents. Tie water quality criteria developed in 
the Anglian Water Authority are presented. EQO 
theory provides a sound basis for environmental 
management. Statistical e ion of sampling 
programs, data examination and compliance with 
is essential. Compatible techniques must 

be used at all stages from stating objectives 
through deriving criteria and setting consents to 
assessing compliance and considering capital in- 
vestment. The derivation of water quality criteria 











is an =x step in implementing EQO theory. 
(Baker-IVI 
Was.04335 


SIGNIFICANCE AND BEHAVIOUR OF 
HEAVY METALS IN WASTEWATER TREAT- 
MENT PROCESSES IV. WATER QUALITY 
STANDARDS AND CRITERIA, 

Imperial Coll. of Science and Technology, London 
(England). Industrial Sociology Unit. 

For primary bibliographic entry see Field 5D. 
W85-04356 


PRESERVING NEBRASKA’S WETLANDS: 
FUTURE, 


jensen. 
Nebraska Law Review, Vol. 63, No. 3, p 473-513, 
1984. 192 Ref. 


Descriptors: *Wetlands, *Legal aspects, *Water 
resources development, *Nebraska, Preservation, 
Sandhills, Groundwater, Flood control, Water 
quality, and acquisition, Cost-sharing. 


In an effort to increase public awareness of the 
importance of Nebraska’s wetlands and to evaluate 
the means presently available to aid in wetlands 
preservation, this summary of wetlands and their 
role in Nebraska is offered. Suggestions for further 
protective measures are also made. The destruction 
of Nebraska’s wetlands is described as it relates to 
the rainwater basin and the sandhills. Conse- 
quences of wetlands destruction include a loss of 
nutrients, groundwater supplies and recycling 
center for water, and a lessening of the holding 
power of water from rainfall. Wetland protections 
afforded under the Clean Water Act are discussed, 
specifically section 404. Other means of preserva- 
tion include federal land acquisition, state land 
acquisition, state cost sharing practices, and water 
bank programs. (Baker-IVI) 

W85-04374 


POLLUTING SEWERS. BROUGHT UNDER 
CONTROL, 

Marion County Health Dept., 
Bureau of Environmental Health. 
For primary bibliographic entry see Field SD. 
W85-04403 


Indianapolis, IN. 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


GROUND-WATER MODELS AS A MANAGE- 
MENT TOOL IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

C. B. Hutchinson. 

Available from the OFSS, USGS, Box, 25425, Fed. 
Ctr. Denver, CO 80225. USGS Water-Resources 
Investigations Report 84-4016, 1984. 26 p, 5 Fig, 2 
Tab, 49 Ref. 


Descriptors: *Florida, *Computer models, 
*Groundwater movements, Hydrogeology, Water 

ement, *Model studies, *Groundwater 
models. 


Highly sophisticated computer models provide 
powerful tools for analyzing historic data and for 
simulating future water levels, water movement, 
and water chemistry under stressed conditions 
throughout the ground-water system in Florida. 
Models that simulate the movement of heat and 
subsidence of land in response to aquifer pumping 
also have potential for application to hydrologic 
problems in the State. Florida, with 20 ground- 
water modeling studies reported since 1972, has 
applied computer modeling techniques to a variety 
of water-resources problems. Models in Florida 
generally have been used to provide insight to 
problems of water supply, contamination, and 
impact on the environment. The model applica- 
tions range from site-specific studies, such as esti- 
mating contamination by wastewater injection at 





(U: 
W85-03913 
OPERATION OF RESERVOIR SYSTEMS 
WITH SPECIAL REFERENCE TO THE UPPER 
J. Kindler, K. Salewicz, H. Slota, and T. 


Terlikowski. 

Water Resources, Vol. 10, No. 3, p 217-229, May- 
June, 1983. 3 Fig, 15 Ref. Translated from Vodnye 
Resursy, No. 3, p 3-17, May-June, 1983. 


Descriptors: *Reservoirs, *Water management, 
*Decision making, *Poland, *Upper Wisla, Multir- 
eservoir networks, Planning, ement, Infor- 
mation theory. 


One of the systems of several reservoirs existing in 
Poland is used as an example of how it is possible 
to develop the operating rules for a water-manage- 
ment (WMS) system by means of certain theoreti- 
cal methods incl decision and infor- 
pues theory: peo meh is — not —— the 
development of the methodological bases o! 

ation of f the WMS but also to the form of the initial 
information needed for constructing the operation 
rules and to the information structure of the rules. 
A description of the water-management system of 
the Upper Wisla is given and problems of water 
management in this region are defined. Two meth- 
ods of main parameters of the 
operation rules for a system of reservoirs are given 
and a hierarchical approach to operation of reser- 
wate Sa Se erase Sane sees = 
given stage of investigations proposed contro 
scheme is still not completely adapted to a real 
system. (Baker-IVI) 
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6B. Evaluation Process 


WATER RESOURCES OF THE THAMES 
BASIN: QUANTITATIVE AND QUALITATIVE 


ASPECTS, : 

-_— Water Authority (England). Northern 
Vv. 

D. G. Jamieson, and N. J. Nicolson. 

Journal of the Institution of Water Engineers and 

Scientsts, Vol. 38, No. 5, p 379-391, October, 1984. 

3 Fig, 2 Tab, 14 Ref. 


Descriptors: *Thames River Basin, *England, 
*Water resources development, River basins, Eval- 
uation, Planning, Decision making. 


The Thames Basin is one of the most intensively 
used water resource systems in the world. This 
snd quelity. "The problems for both water quantity 

ity. The paper briefly describes the plan- 

ring "proces adopted for assessing options and 
the proposed on strategy. At 
present, the water resources of the Thames basin 
are in a delicate state with unacceptable levels of 
risk in the Metropolitan area. Moreover, for the 
foreseeable future, demands are expected to in- 
crease at about 1% per year borcg “may putting 
further strain on current resources. Since develop- 
ment of new resources is expensive and time con- 
suming, the short term strategy is based on opti- 
mizing the use of existing resources. This takes a 
number of forms including re-deployment of tem- 
porary surpluses to areas of need, minimizing ex- 
ports, seeking powers to repeal statutory con- 
straints, and improved operational control. Before 
the end of the decade, new groundwater resources 
will have to o? developed, particularly in the 
middle reaches of the Thames. Artificial recharge 
of the London chalk aquifer has already been 
agreeed in principle for the north metropolitan 
area and a staged development is expected during 
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this period. Notwithstanding water conservation 
measures, additional resouces will probably be re- 
quired for the 1990s and beyond. Inevitably, these 
will have to be based primarily on new surface 
water storage and/or more intensive use of efflu- 
ent. With this i reliance on indirect efflu- 
ent re-use, the need for continuing of 
water quality will also increase. It seems likely that 
the use of ozone and/or granular activated carbon 
will become part of conventional water treatment 
if quality standards are to be maintained. (Baker- 
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IMPACTS, COSTS, AND TECHNIQUES FOR 

MITIGATION OF CONTAMINATED 

GROUNDWATER: A REVIEW, 

a for the Future, Inc., Washin Dc. 
rimary bibliographic entry see Field 5G. 

was 3982 


EX POST EVALUATION OF FLOOD CON- 
TROL INVESTMENTS: A CASE STUDY IN 
NORTH DAKOTA, 

Tamil Nadu Agricultural Univ., Coimbatore 


in oo Dept. of pet ge ge ey Economics. 


Water Resources Research, V. ol. 20, No. 12, p 
1785-1790, December, 1984. 9 Tab, 12 Ref. 


Descriptors: *Flood control, *Ex _ evaluation, 
*North Dakota, Baldhill Dam, Lake Ashtabula, 
Water supply, Cost-benefit analysis, Ex ante eval- 
uation, Dam effects, Comercial Recreation, 
Reservoir fisheries, Land acquisition, Flood fore- 
casting. 


Ex post evaluation of flood control projects is 
important in order to study the full range of actual 
project benefits which occu: compared to expecta- 
tions. Ex post evaluations can be used to help 
improve ex ante estimates. An ex Degen oa 
was conducted on the Baldhill 
Ashtabula flood control project in North D Ene 
Construction on the pro began in 1947, with 
emergency operation of dam beginning in 1950, 
operation starting in 1952. The ex post 
estimates were 100% higher than the ex ante esti- 
mates. The largest increases in costs were in land 
acquisition and construction of recreational facili- 
ties. Ninety-two percent of the ex ante benefits 
were suppose to come from water supply and 8% 
from flood control. Ex post estimates found zero 
water supply benefits and flood control 37 times 
higher than ex ante estimates. These added flood 
control benefits were enough to make up for all the 
lost water supply benefits. The ex ante estimates 
did not include commerical and recreation 
benefits which accounted for 28% of the ex post 
benefits. The total ex post benefits were: about 
300% higher than the ex ante estimates. The esti- 
mated ex ante water supply and flood control 
benefits were based on inadequate data and analy- 
sis. The prediction of flood events was based on 
only three past and a record of 6 years of 
water levels. (Moore-IVI) 
W85-03983 


STATUS OF WATER AND SANITATION FA- 
CILITIES IN THE NORTHWEST TERRITO- 


RIES, 
Government of the Northwest Territories, Yel- 
Ly oe Water and Sanitation Section. 

V. Christensen. 


In: Proceedings of the Third Symposium on Utili- 
ties Delivery in Cold Regions, Edmonton, Alberta, 
May 25-26, 1982. Environmental Protection Serv- 
ice, Ottawa, Ontario, Report EPS-3-WP-82-6, De- 
cember, 1982. p 1-17, 1 Fig, 6 Tab, 6 Ref. 


Descriptors: *Utilities, *Cold regions, Polar re- 
gions, Sanitation, Northwest Territory, Public 
policy, Domestic water, Domestic wastes, Water 
resources development, Canada. 


The level of service available to Northwest Terri- 
tory (N.W.T) residents remains inferior to that 
enjoyed by residents of communities in other areas 

of Canada. Conditions have improved substantially 
in the last few years, though considerable improve- 
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ments at considerable cost remains to be undertak- 
en before acceptable levels of service are available 
in all N.W.T. communities. The N.W.T. is approxi- 
pos 70 precent of the way toward attaining 
acceptability of water and sanitation serv- 

inn At the present levels of investment by the 
federal, territorial and municipal goverments in 
improved community water and sanitation infra- 
structure, it will likely be another 8 to 10 years 
ba no acceptable services are realized across the 
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= WATER 
AGREEMENT 


National Journal, Vol. 16, No. 44, p 2079-2082, 
November, 1984. 3 Fig. 


i *Water resources development, 
*Government finance, Government supports, Leg- 
Dams, Locks, Ports, Financing. 


pny ay for a major water project authorization 
bill for next year in Congress do not seem favor- 
able. The rise of the environmental movement has 
the decline of the government’s water 
resources development program. Federally funded 
water projects have principally benefited the South 
and Midwest, where the Army Corps of Engineers 
is most active, and the West, where the Interior 
it’s Bureau of Reclamation has played a 
huge role in economic development. A bill intro- 
duced by a subcommittee calls for more than 300 
projects. Among the most expensive items were 
seven lock and dam projects and six deep draft 
ports. Many features of this bill have been opposed 
by the Administration. Attempts have been made 
recently to attach water projects as riders to the 
huge app’ tions bill that consumed congres- 
sional attention at the end of the session, an exam 
ple of the extreme frustration felt by both cham- 
bers over the lack of movement in water resource 
development. Con demands for project 
authorizations without strict cost-sharing require- 
ments will certainly continue next year. (Baker- 


Iv} 
W85-04368 


CASE STUDY OF THE ABUSE OF SCIENCE IN 
SEWAGE PLANNING, 

Northwest Consultant Oceanographers, Inc., Seat- 
tle, WA. 

L. C. Loehr, and E. E. Collias. 

Marine Pollution Bulletin, Vol. 15, No. 12, p 439- 
443, 1984. 2 Fig, 31 Ref. 


Descriptors: *Decision making, *Monterey Bay, 
*California, *Wastewater disposal, Water circula- 
tion, Legal aspects, Lead, Metals. 


In 1971 a zone of prohibition was established in 
Monterey Bay for waste discharge. A regional 
sewage system is under construction bordering 
southern M 'y Bay, to replace small treatment 
plants, as a result the establishment of the zone of 
rohibition. The zone of prohibition was only justi- 
fee Sy the Rasionsl. and State Water Bowwds o0v- 
eral y oe ae ee ee oe meee 
appeal through the Regional tate Boards 
the courts, it has been shown that this zone should 
not have been established. Over $100 million kas 
been spent already on construction of the regional 
system. The zone of prohibition was upheld in 
November of 1982. In all cases thus far the scientif- 
ic community has been excluded from the decision 
making process. In April of 1984, the location of a 
ee aa eee 
possessing large amounts 0’ 
a reexamination of the findings. The 
could not be attributed to the sewage and it 
was realized that elimination of discharge in south- 
ern Monterey Bay will not produce any decrease 
in metals in mussels along Cannery Row. (Baker- 


IVI) 
W85-04379 





CONSERVING ENERGY IN WATER SYS- 
TEMS, 
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Journal American Water Works Associa- 
tion, Vol. 76, No. 12; p 34-37, December, 1984. 5 
Fig, 1 Tab, 1 Ref. 


Descriptors: *Conservation, *Energy, *Water 
treatment, *Water distribution, Gravity flow, Man- 
agement, Economic 


Engineers and 
Scientsts, Vol. 38, No. 5, p 457-466, October, 1984. 
2 Fig, 8 Tab, 1 Ref. 


Descriptors: *Severn-Trent Water ancl 
ee agar *Effluents, *Pricing, Economic aspects, 
Decision making, Planning, Water management. 
The history of trade effluent charging is surveyed 

the effect of policy changes and the 


wii ie ectaalieee eoumehana eee oo 
poses. The foundations for an effective trade 
ent control policy were laid some 70 years ago and 
were translated into effecti by the 
1937. On those 
with subse- 
quent extensions, has been established, parts of 
which are now in need of some maintenance. As 2 
result of the introduction of measured sewerage 
and sewage disposal charging it is obvious that 
attention must be given to flow measurements. Of 
the two factors, quantity and quality, required for 
determining trade effluent charges, is rea- 
sonably accurately determined provided that the 
samples used are representative. The same cannot 
ee ee of volumes of offincat 


established for ponte oo 
the numbers of samples required for any particular 
trade effluent discharge to ensure a consistent re- 


a 


DYNAMIC ASPECTS OF EFFLUENT TAX- 
ATION UNDER UNCERTAINTY, 
* J. uch. 

of En 


vironmental Economics and Manage- 
ea 11, No. 1, p 1-13, March, 1984. 2 Fig, 4 
Ref. 


Descriptors: *Pricing, *Economic aspects, Tax- 
ation, Decision making, Planning, Water manage- 
ment. 


Saves cliihlo type, which cnsussalese: informa- 
ee See eee pe «th a 

optimal adjustment process is shown to it 
dual effects of caution and probing. Because of 
uncertainty, society should be risk averse or cau- 
tious when setting the effluent charge. However, 
this tendency should be tempered by the possibility 
of leareinn Oe at eee et If the uncer- 
tain parameters of the probem evolve over time, 
then this evolution must be explicitly accounted 
general, efficient 


microdata gre This pst her the 
informa- 

tional requirements; efficient estimation uires 
information on activity by each firm, not 
simply aggregate information on the total levels of 
emissions. Fortunately, unbiased but inefficient es- 


MUNICIPAL WASTEWATER TREATMENT 


of Management and Bud a Rhee oo 
DC. Be Omics of Information ——— = 


i Economics and Manage- 
ment, Vol. 11, No. 1, p 28-38, March, 1984. 1 Fig, 
2 Tab, 16 Ref. 


Descriptors: *Municipal wastewater, *Wastewater 
treatment, iesubhinn ‘eae, Cost analysis, Plan- 
ning, Decision makin; 


The cost of control for conventional pollutants at 
municipal wastewater treatment plants is exam- 
ined. of the marginal cost for conven- 
tional control by new municipal wastewater treat- 
ment plants are designed. Ordinary least-squares 
regression equations relating treatment cost to pub- 
licly owned treatment works (POTW) operating 
characteristics are estimated using POTW data ob- 
tained from the EPA. Tho wisgiel ebet to-eelety 
for the removal of conventional pollutants by new 
POTWs can be calculated from these regression 
equations. The analysis presented here has direct 
impli for current issues in environmental 


suggesting that further sony is warranted only 
where com benefits can be realized. Fur- 
ther, EPA interpreted the 1977 Amendments 
to the Clean Water Act as the cost 
incurred by POTWs as a benchmark for judging 
the reasonableness of conventional pollutant stand- 
ards for industrial dischargers. These results yield 
an estimate of marginal cost at secondary treat- 
ment substantially below the benchmark selected 
by the EPA. These findings should prove useful to 
a ee (Baker.IV1) 


LEAK DETECTION AND UNACCOUNTED- 
FOR bef ANALYSIS, 


Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 3, p 291-304, September, 1984. 
1 Fig, 2 Tab, 11 Ref. 


Descriptors: *Water conveyance, *Leaka 
analysis, *Cambridge, *Massachusetts, 
Water distribution, Water loss, Computers. 


*Cost 
etering, 


A few of the problems that are faced when under- 
taking the assessment of a water distribution 
system with — to leakage and accountability 
are discussed. subject system was that serving 


ystem, 
sources of leakage were found. Leakage found 
the survey was estimated at 620.5 million 
s, oF 10.5% of the total system consumption. 
ne ees See 


19 years. Attempts were made to 

puter capability of the Department to include all 
ee ee 
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PRICING AND EXPANSION OF A WATER 
SUPPLY SYSTEM, 
Adelaide Univ. (Australia). Dept. of Civil Engi- 


G.C. Dandy, E. A. McBean, and B. G. 
Hutchinson. 

Journal of Water Reso 

ment, Vol. 111, No. 1, goed , 1985. 
25 Ref, 2 Append. 


Descriptors: *Kitchener-Waterloo, *Ontario, 

*Water conveyance, “Pricing, Optimization, 

bee supply, Capacity expansion, Model studies, 
ater use. 


and Manage- 
7 Fig, 5 Tab, 


A model for constrained optimum water pricing 
and capacity | identifies the water price 
and water supp! pply cap a , which maximizes the 
present value over a 
planning horizon. Gonteclats on the site Of price 
change and financial cost recovery are included. 
The model is applied to the twin cities of Kitchen- 
er-Waterloo in Ontario, Canada. -Water- 
loo has a combined population of 192,000 in 1981, 
and it is expected to undergo a population increase 
Cedin eo dyn f oes } crated liad with a 
bay 

The existing J. nti sources are being used 
ph pre mg nthe: in 8 ear age, 
summer demand. Significant economic benefits can 
be achieved np be ore Fagen eg decisions about 
water pricing capacity ex Administra- 
ive cesta te Gee ai of clan a deine toed 
to reduce community benefits, but constrained op- 
timum pricing policies are still likely to be better 
than average cost pricing. Optimum policies are 
pe tible with the goal of financial cost recovery 
part of the supply authority. To maximize 
pecdinot x efficiency, the price of water should be 
varied from year to year according to the available 
supply capacity. For systems in which the short- 
run marginal cost of supply is less than the average 
cost, the adoption of optimum pricing policies will 
involve increased consumption of water, and will 
conflict with water conservation objectives. The 
benefits of optimum pricing and capacity expan- 
sion are likely to be greatest in water supply sys- 
tems which exhibit economics of scale or in cities 
where the rate of population growth is small. 


Wasoual> 
6D. Water Demand 


PUBLIC SUPPLY WATER es PALM BEACH 

COUNTY, FLORIDA, 1978-8 

+ am Survey, Miami, FL. Water Resources 
iv. 

W. L. Miller, and J. A. Alvarez. 

Available from the OFSS, USGS, Box, 25425, Fed. 

Ctr. Denver, CO 80225. USGS -File Report 

84-240, 1984. 14 p, 2 Fig, 3 Tab, 3 fs 





; *Water use, *Groundwater, Surface 


Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 
R. J. Burt. 

Available from the OFSS, USGS Box 25425, Cade 
HF Go auz2s. usc 1983.20 20 p, 6 Fig, 3 
Investigations rt p, 6 Fig, 

Tab, 21 Ref. 


Descriptors: *Industrial water *Estimating, 
*Indirect methods, *Water den p olhae: 5 Consumptive 
use, Non-thermoelectric water use, *California. 


Consumptive fresh-water use by industry in Cali- 

fornia is estimated at about 230 million per 

day, or about one-half of one percent of agricultur- 

cuinent WF Geico camanogues eee. Thane 
t : 


p Bar -clyccd 

ent amounts of water, 

in the product and because of differences in pro- 
duction con even where the rie yt is 


similar. 
W85-03957 


EXPERIMENTAL INVESTIGATION OF TER- 
AND ITS 
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Water Resources, Vol. 10, No. 6, p 569-577, No- 
vember-December, 1983. 3 Fig, 2 Tab, 33 Ref. 
ranslated from Vodn 


ye Rent, No. 6, p 97-107, 








saenmeand aca aaa 


ae om 


For primary bibliographic entry see Field 6E. 
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WATER RESOURCE ISSUES THE 
FUTURE OF IRRIGATED AGRICULTURE, 
Resources for the Future, Inc., Washington, DC. 
Renewable Resources Div. 


K. D. Frederick. 
South Dakota Law Review, Vol. 29, No. 2, p 221- 
231, Spring, 1984. 1 Tab, 26 Ref. 


Descriptors: *Water resources dev t, *Irri- 
a *Water demand, Farming, Water supply, 
ater use, Consumptive use. 
ph nrg on- ga ted of how the nation’s 
= ae canes Oe ee oa 
ture of irrigated agriculture. The principal focus 
is on the seventeen western states where there are 
about 50 million acres under i These lands 
account for about 83% of the nation’s total irrigat- 
ed acreage and for nearly nine of every ten 
of water consumed in the west. Almost one fourth 
of the land under crops is now irri and these 
lands produce more than half of the value of 
western crops. Topics discussed include the past 
ee Ee en te ee 
erm water, freshwater a by western 
farm production region, a’ i 
“eee 


NEW MEXICO’S WATER EXPORTATION 
STATUTE: WILL IT FLOAT, 


S. Zeller. 
Natural Resource Journal, Vo. 24, No. 2, p 471- 
486, April, 1984. 94 Ref. 


Descriptors: *Water my o> *New Mexico, Pay 

islation, Legal aspects, Water conservation, Public 

ae Interstate compacts, Constitutional law, 
ater use. 


The constitutionality of New Mexico’s exportation 
statute is discussed. First the Sporhase v. Nebraska 
decision sonia El Pose v; Rapashde, Qceeaaty, Os 
that decision in El Paso v. Reynolds. 


For ad yen ig bibliographic en fava see Field 6E. 


USE ON THE NAVAJO 


Amarillo, Tx. Southwest 


. Boman. 
Available from the National Technical Information 
Service, Spr VA 22161. September, 1983. 
212 p, 169 Fig, 63 Tab, 17 Ref. 


actual production fields on the project using lysi- 
meters, line source and farm fields. Con- 
sumptive me @ data wcs collected for alfalfa, corn, 
oats, spring barley, and winter during the 
years 1979 throu; ’ 1982. Production and 
oop ceridd cove Gevpiaped tor tas wate eoog 
The Jenson-Haise reference evapotranspiration 
equation was calibrated using measured ET 
mature alfalfa, while the Penman reference ET 
Se ee 
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COMPATIBILITY OF MULTIPLE USES; PO- 
TABLE WATER SUPPLIES AND FISHERIES, 
W. G. Layher. 

Fisheries, Vol. 9, Far ns p 2-11, November-Decem- 
ber, 1984. 2 Tab, 86 


Descriptors: *Water resources development, *En- 
vironmental effects, *Water supply, *Fisheries, 
Multipurpose projects, Potable water. 


Depletion of surface and groundwater supplies in 

many areas of the United States has 
ee ee aoe 
pss Game: ne elopment and oti f the le 
supply dev t proponents o} mutip) 
use concept are frequently at odds with each other. 
Survey results are presented which this how 
jes view : 


tthe multiple we of water presented along with 
conclusions on the compatibility of uses derived 
from an ecological it. Sixteen states have 
indicated that this controversy exists in many geo- 
graphical areas of the country. The focal point of 
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the issue is primaril 


6E. Water Law and Institutions 


SAMPLING TO MEET WATER QUALITY 

STANDARDS, 

a Water Authority (England). Northern 
iv. 

For primary bibliographic entry see Field 5F. 
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GUIDELINES FOR THE UTILISATION OF 

SEWAGE SLUDGE ON LAND IN THE UNITED 

Department of the Environment, London (Eng- 


For primary bibliographic entry see Field SE. 
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REVIEW OF THE FEDERAL EMERGENCY 
MANAGEMENT AGENCY’S DAM SAFETY 


PROGRAMS, 
— Emergency Management Agency, Boston, 


R. E. Sonnichsen 

Journal of the New Water Works Asso- 
ciation, Vol. 98, No. 3, p 247-258, September, 1984. 
2 Tab, 6 Ref. 


Descriptors: *Dams, *Safety, *Legislation, *Dam 
safety, ty Rea Management, Federal 
jurisdiction, Dam failure 


occurred rapidly over the past two 
decades that have significantly changed 


From time to time proposals have been made to 
divert water from the Great Lakes to other points 
for interstate use. Few of these proposals have 
a= ites nde dvouios ewan aekaaeme 


and outhotity, 
of a water resource crisis 
uire a viable solution. This solution must be 


COMMERCE IN GROUND WATER FOR ECO- 
NOMIC REASONS, 
A. M. 

and Water Law Review, Vol. 19, No. 2, p 
471-483, 1984. 103 Ref. 


Descriptors: *Groundwater, *Leg 


terstate commissions, Constitutional law. 


In 1980 the City of El Paso filed suit challenging 
New Mexico’s embargo of groundwater as uncon- 
stitutional under the commerce clause of the 
United States Constitution. El Paso needed the 
water to meet the needs of its citizens. The com- 
merce clause aspects of this controversy are con- 
sidered. The Courts concluded that the embargo 
statute of New Mexico was an unconstitutional 
imposition on interstate commerce. The district 
court in El Paso I correctly declared the embargo 
statute unconstitutional but it interpreted Sporhase 
vs Nebraska too narrowly when it held that a state 
could not favor its citizens in the use of water in 
excess of the amount needed for health and safety. 
} . Soue tien ahike hokaeiiei 
show a limited preference for its citizens in the use 
of water for economic 


Land and Water Law Review, Vol. 19, No. 2, p 
485-495, 1984. 93 Ref. 


: *Legal aspects, *Irrigation, *Forfeit- 
ure, “Wyoming, *Prior appropriation, Water 
rights, Irrigation water. 


joined in In 
Wyomi ees ee ee 
i that the ing requirement of section 41-3- 
1 of the Wyoming Statutes may only be met b 
wing that iously appropri water ri 
would adversely affected if forfeiture were 


WETLAND REGULATION WILDLIFE 
HABITAT PROTECTION; PROPOSALS FOR 
FLORIDA, 

G. F. Grunlng Ill. 
Harvard Environment 

p 365-394, 1984. 232 Ref. 


Descriptors: *Wildlife habitats, *Wetlands, *Legal 
*Florida, Wildlife, Wildlife management, 
Legislation. 


Law Review, Vol. 8, No. 2, 


: protection afforded wildlife habi- 


destruction 

life. Wetland law is analyzed beginning with an 
overview of federal controls and concentrating on 
Florida’s statutory and regulatory framework. De- 
velopments in the judicial interpretation of Florida 
wetland law are traced. An analysis is made of the 
inadequate protection afforded wildlife 

under existing Florida law. Five specific peo 
and regulatory reforms are presented: estab 

wildlife policy; require review of wetland i. 
ment projects; revise wetland re, 
definitions and descriptions of wildlife 
ints fon uridife habitat: Bakes uisition of wet- 
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COURT-APPOINTED SPECIAL MASTERS IN 
COMPLEX ENVIRONMENTAL LITIGATION: 
CITY OF QUINCY V. METROPOLITAN DIS- 
TRICT COMMISSION, 


T. G. Little. 
Harvard Environment Law Review, Vol. 8, No. 2, 
p 435-475, 1984. 1 Fig, 311 Ref. 


Descriptors: *Boston Harbor, *Quincy, *Massa- 
chusetts, *Liti *Wastewater *Spe- 
cial masters, Water pollution control, 
Tegitndon, Wastewents treatment. 


Tees ee a ee ee 
metropolitan sewage authorities is discussed per- 
taining to the City of Quincy litigation as a case 
pane tg ner pone an ay macscebeng a 
comp! itigation over sewage treatment issues. 
The problems within the Boston metropolitan sew- 
erage system are echoed in systems throughout the 
SS ee ee ae ee 
solve these problems is detailed. The national 
viewed along wih an overview” of the, Boni 


fn of the City of Quincy litigation. Special 
Haar’s report to the court in City of 

Quincy is summarized and a critical evaluation is 
ee ee te en ree eRe 
for achieving environmental goals. (Baker-IVI) 
W85-04182 





CLEAN WATER, DIRTY DAMS: OXYGEN DE- 
PLETION AND THE CLEAN WATER ACT, 

J. W. Attey, and D. R. Liebert. 

Ecology Law Quarterly, Vol. 11, No. 4, p 703-729, 
1984. 170 Ref. 


Descriptors: *Environmental effects, *Dam effects, 
*Clean Water Act, *Dissolved oxygen, Hydroelec- 
tric plants, Water Sage pe Oxygen, Water quality 
control, Dams, Fish, Legal aspects, Legislation. 


The Eighth Circuit and the District of Columbia 
Courts of Appeals recently held that ye did 
not intend to regulate the destructive discharges of 
under the Clean Water Act (CWA). Informa- 
tion is presented here from the decisions reached 
by these courts in Missouri v. Dept. of the Arm: 
and National Wildlife Federation v. Gorsuc 
which is intended to show that the decisions 
reached by these courts in these cases are threats to 
the economic viability and biological integrity of 
the nation’s waterways. The relationship of dis- 
solved oxygen to water quality is described as well 
as the effect dams and hydroelectric facilities have 
in polluting the surrounding waters. The holdings 
of the two circuit court opinions are discussed and 
possible solutions to counter the unsatisfactory re- 
sults reached by the circuit courts are is . In 
holding that oxygen depletion caused by was 
not covered under the NPDES program of the 
CWA, the courts opted for a semantic argument 
that ignores the purpose of the CWA and the 
realities of water pollution. The inclusion of dam- 
induced oxygen depletion in EPA enforcement of 
the CWA is considered to be the correct interpre- 
tation of the statute and a feasible result which will 
agg a both economic and environmental bene- 
its. In holding otherwise, the courts may have 
seriously threatened the ability of our nation’s wa- 
i _— aquatic life. (Baker-IVI) 


CITIZEN SUITS AGAINST PRIVATE INDUS- 
TRY UNDER THE CLEAN WATER ACT, 
Collier, Shannon, Rill and Scott, Washington, DC. 
R. E. Schwartz, and D. P. Hackett. 

Natural Resource Lawyer, Vol. 27, No. 3, p 327- 
372, 1984. 320 Ref. 


Descriptors: *Industrial wastes, *Wastewater dis- 
posal, *Citizen suits, *Clean Water Act, Legisla- 
tion, Water pollution control, Public participation, 
Enforcement. 


Citizen suits against industrial dischargers have 
become an important method for enforcement of 
the Clean Water Act. Most of the recent notices of 
intent to sue have been submitted by environmen- 
tal organizations which reviewed discharge moni- 
toring reports to identify noncomplying compa- 
nies. The resolution of many of be legal issues 
presented by Clean Water Act citizen suits will 
depend heavily on how the courts construe the 
congressional intent underlying the Act. A brief 
summary of the relevant legislative history is pro- 
vided. The standing to sue requirement has two 
components: constitutional requirements and statu- 
tory elements, each of which is detailed. Claims 
and defenses are described for claims against indi- 
vidual violators, and claims against government 
entities. Defenses to citizen suits include procedur- 
al defenses (standing, failure to give proper notice, 
diligent prosecution by EPA or the state, present 
compliance or mootness), and substantive defenses 
(compliance with EPA regulations, errors in the 
discharge monitoring reports, equitable defenses). 
Remedies suggested include injunctive relief, and 
civil penalties. The possibility for multiple plain- 
tiffs and multiple claims is considered. Attorneys 
fees are discussed. (Baker-IVI) 
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PROBLEMS OF CAUSATION IN PRIVATE 
LEGAL REMEDIES FOR DAMAGE FROM 
ACID RAIN, 

T. Crawford. 

Natural Resources Lawyer, Vol. 7, No. 3, p 413- 
425, 1984. 92 Ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Legal aspects, *Causation, Nuisance suits, Envi- 
ronmental effects, Tort law, Liability. 
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Present scientific information regaring acid rain 
and its effects on the environment are s ized. 
Private remedies center around tort law, which 
requires that plaintiffs estabiish a causal relation- 
ship between the defendants’ actions and the al- 
leged damage. In the acid rain context scientific 
evidence usually is necessary to prove this causa- 
tion. Sufficient scientific evidence often is not 
available, which makes it difficult, if not impossible 
to prove the necessary causation for using private 
legal remedies for acid rain damages. Private reme- 
dies for parties claiming damages from acid rain 
and the problems that may arise in purchasing 
those private remedies are discussed. These private 
remedies include alternative liability, enterprise li- 
ability, market share liability, contribution-to-the- 
aggregate-condition test, and nuisance suits. Pend- 
ing development of scientific decisionmaking tools, 
private remedies should be confined to situations in 
which the alleged damage from acid rain can be 
established under traditional, widely accepted ob- 
jective and scientific methods. (Baker-IVI) 
W85-04185 


LEGAL AND INSTITUTIONAL BARRIERS TO 
TRANSFERS AND REALLOCATION OF 
WATER RESOURCES, 

a Pratt, Gibbs and Cahoon, Salt Lake City, 


S. E. Clyde. 
South Dakota Law Review, Vol. 29, No. 2, p 232- 
257, Spring, 1984. 123 Ref. 


Descriptors: *Utah, ‘Institutional constraints, 
*Legal aspects, *Water transfer, *Water allocation, 
Mountains, Recreation, Resources development, 
Reserved rights, Water rights. 


The mountains of Utah contain some of the finest 
winter sports recreation areas in the world. Resort 
developers are constructing resort facilities and 
converting the irrigated farmland in the headwa- 
ters of the major stream systems into high density 
condominiums to provide the necessary housin 

for approximately 60,000 transient skiers pr 
week ughout the ski season. There are also 
many fuel resources located in Utah which will 
require vast amounts of water to develop. Legal 
and institutional barriers to the reallocation of 
water resources are reviewed and some possible 
solutions to these concerns are presented. Legal 
barriers created by state water laws include inter- 
state embargo statutes, changes in the nature of 
use, uncertainties created by pending filings, and 
use of sewage effluent. The effect of interstate 
compacts on interstate sales of water resources is 
considered. Legal restraints created by federal 
laws include the role of the federal govenment in 
the west, federal water rights, federal reserved 
rights, Indian reserved rights, and the Bureau of 
Reclamation. (Baker-IVI) 

W85-04187 


MARINE POLLUTION FROM LAND-BASED 
SOURCES: CURRENT PROBLEMS AND 
PROSPECTS, 

Limburg Univ., Maastricht (Netherlands). Faculty 
of Law. 

B. Kwiatkowska. 

Ocean Development and International Law, Vol. 
14, No. 3, p 315-335, 1984. 29 Ref. 


Descriptors: *International agreements, *Marine 
environment, *Water pollution control, Interna- 
tional law, Environmental effects, Prior notifica- 
tion, International waters. 


The cooperation of countries in preventing and 
combating land-based pollution is of increasing im- 
portance due to the fact that land-based sources 
(industrial, municipal, and agricultural) contribute 
on a global scale about 80% of marine pollution. 
The appropriate legal framework for international 
cooperation in this field is only now being elabo- 
rated and is still in the process of development. So 
far it has taken place mainly on a regional level. 
Solutions contained in regional conventions are 
surveyed, along with rules and principles which 
can serve as the basis for international cooperation. 
Special attention is given to problems which still 
give rise to controversies: pollution of the sea 


through international watercourses, control sys- 
tems consisting of environmental impact assess- 
ments, and the Koen yeas of prior notification and 
consultation, as well as responsibility for marine 
pollution damage. Taking into account the numer- 
ous deficiencies of regional cooperation in marine 
environment protection against land-based pollu- 
tion it seems worthwhile to consider initiating 
work on guidelines for future conventions. The 
general principles of the proposed draft could be 
modeled after the provisions of Article 207 of the 
new Convention on the Law of the Sea. Detailed 
rules could be inferred on the basis of a compara- 
tive analysis of the existing regional conventions. 
(Moore-IVI) 
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NEW MEXICO’S WATER EXPORTATION 
— baie 3 —s 

or primary bibliographic entry see Field 6D. 
W85-04189 Tr 


ASSURANCE OF REASONABLE TOXIC RISK, 
New Mexico Univ., Albuquerque. 

J. B. Sorenson. 

Natural Resources Journal, Vol. 24, No. 3, p 549- 
569, July, 1984. 2 Tab, 45 Ref. 


Descriptors: *Regulations, *Toxicity, *Water pol- 
lution control, *New Mexico, Water quality con- 
trol, Groundwater, Organic compounds. 


The criteria employed to assure reasonable risk in 
the context of the 1980-1982 New Mexico Water 
Quality Control Commission (NMWQCC) regula- 
tions on the control of organic toxic contaminants 
in groundwaters are examined. The need for a 
better criteria of environmental safety and health 
assurance by which high and low risk choices can 
be made in ways more defensible than is now the 
case. Specific attention is devoted to water quality 
politics and accountability, regulatory procedures, 
a risk analysis of NNYWQCC risk standards, recom- 
mended maximum levels in water and food and 
recommended industrial exposure levels for eight 
pe ay compounds, and assured reasonable toxic 
risk. (Baker-IVI) 
W85-04190 


CENTRALIZED DECISIONMAKING IN THE 
ADMINISTRATION OF GROUNDWATER 
RIGHTS: THE EXPERIENCE OF ARIZONA, 
CALIFORNIA AND NEW MEXICO AND SUG- 
GESTIONS FOR THE FUTURE, 

Hawaii Univ. at Hilo. Social Sciences Div. 

For primary bibliographic entry see Field 4B. 
W85-04191 


IMPACT OF RECENT COURT DECISIONS 
CONCERNING WATER AND INTERSTATE 
COMMERCE ON WATER RESOURCES OF 
THE STATE OF NEW MEXICO, 

C. T. Dumars, J. Campbell, R. B. Anderson, L. 
Davis, and C. G. Chavez. 

Natural Resources Journal, Vol. 24, No. 3, p 689- 
744, July, 1984. 1 Fig, 12 Tab, 59 Ref. 


Descriptors: *New Mexico, *Water resources de- 
velopment, *Legal aspects, Legislation, Reviews, 
Groundwater management, Aquifers, Water 
demand. 


This report of the Water Law Study Committee 
reviews the impact and implications for the water 
resources available to the state of recent court 
decisions concerning water and interstate com- 
merce for New Mexico. Topics of concern include 
hydrologic factors relating to the administration of 
water rights in non-stream-related and stream-re- 
lated aquifers, and water deficits in neighboring 
states and their implications for New Mexico. A 
legal analysis of the committee recommendations 
concludes the article. (Baker-IVI) 

W85-04192 


WATER LAW - PUBLIC TRUST DOCTRINE, 
E. S. Casey. 

Natural Resources Journal, Vol. 24, No. 3, p 809- 
825, July, 1984. 130 Ref. 
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omg oe *Water law, *Public trust, *Mono 
Lake, *California, Environmental effects, Wildlife, 
Birds, Diversion, Salinity, Wildlife habitats, Water 
resources development. 


A brief historical summary of the Public Trust 
Doctrine and the California Appropriative Water 
Rights System is provided. Mono Lake, the second 
largest lake in California, has been reduced to half 
its volume and its surface area cut by one third due 
to the diverting of water from the lake’s feeder 
ee ee population has been serious- 
ly impacted. Increased salinity threatens the brine 
shrimp population on which the birds feed. In the 
National Audubon v. Superior court of 
Alpine County, plaintiffs contended that public 
py a pemger nt buen: Sigel wna eof 
a public trust administered by the state. Plaintiffs 
claimed that the state’s power under this trust was 
independent of its power as administrator of the 
appropriate water rights system. The California 
Supreme Court examined the role of the Public 
Trust Doctrine in California’s water rights system. 
The court affirmed the existence of a separate 
public — a ae decisions. Rea- 
sonable and beneficial use will no longer be the 
only basis for protesting a Board granted license to 
divert. (Baker-: 

W85-04193 


REPORT OF THE CLASS I AND II CULTURAI. 

RESOURCES INVESTIGATIONS OF A POR- 

TION OF THE CENDAK WATER PROJECT 
EASTERN 


CENDAK IRRIGATION SYSTEM, 

South Dakota Archaeological Research Center, 
Fort Meade. 

J. K. Haug, R. J. Rood, and V. O. Rood. 

Contract Investigations Series Number 79, 1983. 
160 p, 28 Fig, 3 Tab, 52 Ref, 1 Append. 


Descriptors: *Archaeology, *lIrrigation, *Sam- 
pling, *Cultural resources, Cultural control, Reser- 
vation Doctrine, Surveys, Missouri Basin, *South 


The South Dakota Department of Water and Nat- 
ural Resources (DWNR), in conjunction with the 
U.S. Bureau of Reclamation is currently in the 
planning stages for a large irrigation project in 
central South Dakota. This project is known as 
eo It has, over the years, grown out of 
the orignal plans formulated in the late 1940s and 
1950s for development of the Missouri Basin using 
Missouri River water drawn from the large reser- 
voirs constructed along the stream in the last few 
decades. It is currently planned to draw water 
from the Oahe Reservoir near Pierre, from which 
it will be pumped via canals and pipelines to areas 
in Hughes, Sully, Hand, Hyde, Faulk, Spink and 
Beadle counties. In all, about 400,000 acres will be 
irrigated, within an area encompassing about 
3,500,000 acrea. Beginning in August 1982, the 
South Dakota Archaeological Research Center ini- 
tiated a cultural resources investigation of the 
CENDAK Water Project. A Class I cultural re- 
sources inventory indicated 25 previously recorded 
sites in the project area. A Class II inventory 
followed the initial inventory, consisting of a strati- 
fied random sample of 230 quarter sections within 
the project area, out of an available population of 
about 9000 quarter sections. 94 sites were recorded 
field teams as part of the sample survey, and 
19 previously recorded sites were relocated in 
field. In addition, 12 sites were recorded out- 
the sample areas. The sample results indicated 
most sites were located near permanent water 
sources and/or sheltered areas. It was recommend- 
ed that these areas receive the most intensive ex- 


For primary bibliographic entry see Field 5G. 
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FEDERALISM AND THE WILD AND SCENIC 
RIVERS ACT: NOW YOU SEE IT, NOW YOU 
DON’T, 

Navy Personne! Research and Development 
Center, San Diego, CA. 

S. K. Fairfax, B. T. Andrews, and A. P. 
Buchsbaum. 

Washington Law Review, Vol. 59, No. 3, p 417- 
470, July, 1984. 257 Ref. 


Descriptors: *Wild and Scenic Rivers Act, *Cali- 
fornia, *Rivers, Water management, Environmen- 
tal protection, Wild rivers, Federal jurisdiction, 
State jurisdiction, Litigation. 


In July 1980, the governor of California nominated 
4000 miles of California’s North Coast rivers for 
inclusion in the National Wild and Scenic River 
System. The proposal was based on an unfamiliar 
provision of the Wild and Scenic Rivers Act 
(WSRA) that allows governors to request federal 
protection for state-protected rivers. © proposal 
would give the state a broader opportunity to 
administer federal lands adjacent to the rivers. Pa 
1984, after litigation and extensive campaignin 

the North Coast river designations have stalled, 
Developments in the legal controversy are chron- 
icled and related to the larger issues of land and 
water management. The shifting legal framework 
and changing economic and political interests in 
the North Coast controversy are particularly en- 
lightening to students of federalism. The details of 
the study challenge familiar notions that the feder- 
al-state conflict is the core of federalism, that coop- 
eration between governments is preferable to con- 
frontation; and that the role of the courts is to act 
as umpires in the conflict. (Baker-IVI) 

W85-04375 


6F. Nonstructural Alternatives 


RESEARCH AGENDA FOR FLOODS TO 
SOLVE POLICY FAILURE, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 4A. 
W85-04243 


SIGNIFICANCE OF LOCATION IN COMPUT- 
ING FLOOD DAMAGE, 

Hydrologic Engineering Center, Davis, CA. 

W. K. Johnson. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 111, No. 1, p 65-81, January, 1985. 8 
Fig, 2 Tab, 9 Ref. 


Descriptors: *Flood damage, *Location, *Housing, 
Flood plains, Flood control, Economic feasibility, 
Flood plain management, Flood frequency. 


Expected annual flood damage for individual resi- 
dential structures may be estimated using general- 
ized depth-damage and elevation-frequency rela- 
tionships developed by the Federal Insurance Ad- 
ministration (FIA). Damage computation using 
these data for different locations of the structure in 
the flood plain show a significant difference be- 
tween structures located within the 25 yr flood 
plain and structures located outside. Within the 25 
yr flood plain, especially within the 15 yr flood 
plain, damage for one and two-story structures 
vith and without basements are exceedingly high: 
up to ten times greater than those outside. Outside 
the 25 yr flood plain, expected annual damage 
decreases gradually with location. These observa- 
tions have important implications for flood 
management. First, economic feasibility of flood 
control projects will normally require that a signif- 
icant number of structures be located within the 25 
yr flood plain. Second, removal of structures with 
high damage potential has the secondary effect of 
reducing economic feasibility of potential flood 
control projects. Third, outside the 25 yr flood 
plain, expected annual damage is relatively insensi- 
tive to variations in location, depth-damage func- 
tion and frequency. Lastly, estimates of expected 
annual damage using generalized FIA data is useful 
in preliminary estimates of the damage reduced. 
(Author’s abstract) 
W85-04244 


6G. Ecologic Impact Of 
Water Development 


papal ea MODEL FOR ENERGY 
DEVELOPMENT THE SALTON SEA, 


California Univ., Los Angeles. Office of Environ- 
mental Science and ——- 

For primary bibliographic entry see Field 4C. 
W85-03823 


INFLUENCE OF RESERVOIR TRANSIT ON 
RIVERINE ALGAL TRANSPORT AND ABUN- 
DANCE, 

Iowa State Univ., Ames. Dept. of Animal Ecolo- 


y. 
For primary bibliographic entry see Field 2H. 
W85-03829 


EFFECT OF IRRIGATION ON WARM SEASON 
PRECIPITATION IN THE SOUTHERN GREAT 
PLAINS, 

National Weather Service, Washington, DC. Cli- 
mate Analysis Center. 

A. G. Barnston, and P. T. Schickedanz. 

Journal of Climate and Applied Meteorology, Vol. 
He 6, p 865-888, pag 1984. 26 Fig, 2 Tab, 18 
Ref. 


Descriptors: *Irrigation, *Rainfall, *Texas, Pre- 
cipitation, Atmosphere, Meteorology, Seasonal 
variation. 


The synoptic and subsynoptic atmospheric proc- 

esses that accompany statistically determined peri- 

ods of irrigation-induced rainfall increases during 
the warm season in the Texas Panhandle are exam- 

ined. Any synoptic condition providing low-level 
convergence and uplift was found to be fundamen- 
tal in allowing irrigation-produced low-level mois- 
ture to increase cloud development and rainfall. 
Fronts and surface low pressure centers are such 
synoptic conditions, and their rainfall patterns 
showed the most conformity to the irrigation in effect 
areas during the hypothesized effect periods as 
compared with the hypothesized noneffect periods. 
Stationary fronts were especially effective in bring- 
ing out the influence of irrigation, since they 
permit convergence and uplift for a long-time du- 
ration. In the Texas Panhandle, June is the most 
probable month for long-lasting stationary fronts 
since in this month the storm track is still within 
reach of northern Texas. The effect of irrigation is 
more evident during generally rainy periods, be- 
cause if there are many rainy situations there are 
likely to be many surface disturbances that involve 
low-level convergence. On a smaller spatial scale, 
irrigation was shown to lower the daily maximum 
temperature by an average of 2 C during dry, hot 
conditions, and by 1 C during damp, cooler condi- 

tions. Irrigation was shown to decrease the lifted 
index by up to 1 C. Although this is only a slight 
decrease in stability, it occasionally could spell the 
difference between light showers and no showers 
in a synoptically marginal convergence situation. 
Several three dimensional mesoscale irrigation om 

duced dynamic processes were discussed but a lack 
of mesoscale upper atmospheric data precluded 
empirical investigation. (Baker-IVI) 

W85-03844 


IMPACT OF PROPOSED GLENGOWAN DAM 
FLOW AUGMENTATION ON THAMES RIVER 
WATER QUALITY, 

Gore and Storrie Lid., Toronto (Ontario). Water 
Resources Div. 

T. P. H. Gowda, and R. J. Dewey. 

Canadian Journal of Civil Engineering, Vol. 11, 
pe 3, p 459-473, September, 1984. 6 Fig, 6 Tab, 17 
Ref. 


Descriptors: *Glengowan Dam, *Thames River, 
*Ontario, *London, *Water quality, *Environmen- 
tal impact, Municipal wastewater, Model studies. 


The Thames River water management study 
report, prepared in 1975 by the Ontario Ministries 
of Natural Resources-and Environment, recom- 
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ildlife Management, Vol. 48, No. 4, p 
i1et 172, Onober 1984. 1 Tab, 35 Ref. 


Descriptors: *Greentree reservoirs, *Birds, *Eco- 
logical effects, *Reservoir management, *Arkan- 
sas, Species diversity, Forests. 


be, i eee es & ae 
differences in relative abun- 
dance for 12 of 28 of 28 n bird species between a 
an adjacent control area in 
caibanshthonies. Ried Gpucign eet Sosa ucinest 
i Stee Sahmtiey <eoee alee: arr enesieed of 
lower i come tree reservoir. Spe- 
cies that hawk or fo: primarily in the canopy 
were either not aff or showed slight increases 
in Seely on Dip eaeeeive senteees Sanee. 
There were fewer species of breeding birds and 
birds encountered on the greentree 
reservoir than on the control area. Greentree reser- 
voir management caused a reduction in understory 
vegetation that reduced foraging and nesting op- 
rtunities for bird species that use the ground and 
lower levels of the forest. (Author’s abstract) 
W85-04082 


DOWNSTREAM MIGRATION OF YOUNG 
DURING THE INITIAL 


PERIOD OF 
FLOW REGULATION OF THE ILI 
Kazakhskii ennyi Univ., Alma-Ata 
(USSR). 
V. K. Nezdoliy. 
Journal of Tcthyology, Vol. 24, No. 2, p 34-46, 
1984. 5 Fig, 1 Tab, 22 


Down- 
stream migration in three parts of the Ili River was 
analyzed: above and below the Kapchagay reser- 
voir and within the reservoir. The trends of sea- 
sonal and daily dynamics of migration, species and 
age composition of the its, their concentra- 
tion and distribution by depth, width and length of 
the river were identified. species composition 
of migrants is most variable in the Ili River above 
ee | ee eee 
species decreases ly in dam region to 6 
ae. oe y restored to 11 species in 
Ili River below the reservoir. These 
composition changes are mainly related to 
the reservoir, mortality of migrants in the 
deposition zone of backwater, and passing through 
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fishes migrating through nn perlite 
distbuted atthe river surface below the dam; this 
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MULTIPURPOSE USE AND PROTECTION OF 
WATER RESOURCES IN POWER COMPLEX- 
INCLUDING NUCLEAR POWER STA- 


—_ 
~& tno-Izyskatel’skii i 
Inst. ‘Gidroproekt’, 


A. Landau, L. L. Levitskii, and V. I. 


sev no. 

Water R Vol. 10, 8 Bhat 123-130, 
March-A; 1983. 1 Fig, 2 tra “0 

ed from Vodnye Resursy, No. 2, p 32-42, acs: 


April, 1983. 


Descriptors: *Water resources dev it, *En- 
vironmental effects, *USSR, *Powerplants, Nucle- 
ar powerplants, Thermal pollution, Multipurpose 
projects, Environmental protection. 
The inv comprehensive forecast of 
the im 7) ae eamaoe Ukraine power com- 
plex (S - the environment confirm that with 
consideration of the accepted environmental pro- 
tection measures the creation of a power complex 
provides the effective multipurpose use of water 
resources when the standard requirements on pro- 
tection of aquatic ecosystems are fulfilled. It is 
necessary to ex} investigations of the use of the 
low potential of the discharge waters of a 
nuclear power station in the economy in order to 
the future power biological complexes utiliz- 
ing it a mandatory concomitant part of NPRS and 
power complexes. The Southern Ukraine power 
complex should be used as the reference installa- 
tion for a detailed experimental check under oper- 
ating conditions of its impact on the environment, 
and working out optimal solutions for introduction 
at other power complexes. (Baker-IVI) 
W85-04090 


ANTHROPOGENIC FACTOR IN THE DEVEL- 
OPMENT OF THE COASTAL ZONE OF THE 
BALTIC 

N. A. Aibulatov, and O. V. Bass. 

Water Resources, Vol. 10, No. 3, p 288-294, May- 
June, 1983. Translated from Vodnye Resursy, No. 
3, p 127-134, May-June, 1983. 


Descriptors: *Coastal zone it, *Shore 


The coastal zone of the Baltic Sea ia rather diverse 
= structure and occurrence of present-day mor- 
Bata hodynamic pi ee, Se ee ee 
tic are _ Mainly abrasion-aggradatio wil 
stretches of nourishment of the 
trousenien flow and accumulation of sedimen- 
tary material. Primarily the relief, composition and 
balance of sediments are subject to changes in the 
coastal zone under the effect of man. An example 
of man’s successful interference in the natural 
shore process is the construction of artificial sand 
and pebble beaches, for coastal protection and 
recreation. In East Germany in 1968, 380,000 cu m 
of sand was hydraulically filled on the Warnow- 
Peene coast, in the region of the Graal-Muritz 
resort, and an additional 200,000 cu m on Hidden- 
NE Se ee 
pveliger 7 erp trad tan arn oma 
tions of the population . Artificial free beaches are 
also created in West Germany. This method 
of protection is proving to be correct from 
the viewpont of preserving the natural equilibrium 
and from an ecological aspect. The creation of 
artificial sand free beachs on the northern coast of 
the Kalinigrad region, a region with extensive san- 
atorium-resort accommodations, is particular- 
ly important. er-IVI) 
W85-04111 


EVALUATION OF THE EFFECT OF LAKE 
BALKHASH LEVEL AND ILI RIVER RUNOFF 
ON STOCK AND CATCHES OF COMMERCIAL 


Fi i bibliographic Field 2H. 
‘or entry see Fie! A 
w8304127 


PRESENT AND PREDICTED CHANGES IN 
THE HYDROLOGICAL, HYDROCHEMICAL, 
AND HYDROBIOLOGICAL CONDITIONS OF 
THE ARAL SEA, 

V. N. Bortnik. 

Water Resources, Vol. 10, No. 5, p 417-428, Sep- 
tember-October, 1983. 2 Fig, 4 Tab, 23 Ref. Trans- 
lated from Vodnye Resursy, No. 5, p 3-16, Septem- 
ber-October, 1983. 


Descriptors: *Aral Sea, *USSR, *Saline lakes, 
*Environmental A mca *Nonreturnable flows, 
Streamflow regulation, 7, Ranot Water su ply 
development, ae — Salinity, 
cipitation, Evaporation, Arid 


The increase of nonreturnable withdrawals and 
streamflow regulation for economic needs is 
ene See te 
Azov, Caspian, and Aral seas. Preservation of the 
Aral Sea as a single water body under conditions 
of the volumes of nonreturnable streamflow with- 
drawals planned for the future in its basin is not 
possible, but it may be possible to restore and 
regulate the regime of several connected con- 
trolled water bodies, each of which will have its 
own equilibrum level, salinity, and water and bio- 
logical regime. The possibility of the Aral Sea 
almost completely drying up could create a serious 
danger of wind transport of precipitated salts to 
the surrounding territories of the Aral region, in- 
cluding irrigated areas. This danger wil not be 
completely removed upon creation of one or sev- 
eral water bodies with a regulated regime, since a 
ae et Reon & Se hak Se Se oe 
It is necessary to take into account the ecological 
significance of the sea, the character of its interre- 
lation with the environment, and also the 
socioeconomic consequences of drying up of “ 
Aral Sea. Preservation of the Aral , agen h 
As cues bc a oeesiined eee oe 
most important link of the conservation of the 
natural resources of this region. (Baker-IVI) 
W85-04128 


CHANGES IN THE RECLAMATION CONDI- 

Bp OF THE ILI DELTA HEAD FOLLOW- 
IG STREAMFLOW REGULATION, 

v. M. Starodubtsev, T. F. Nekrasova, and Yu. M. 

Popov. 

Woe. Resources, Vol. 10, No. 5, p 439-447, Sep- 

tember-October, 1983. 5 Fig, 3 Tab, 9 Ref. Trans- 

lated from Vodnye Resursy, No. 5, p 75-84, Sep- 

tember-October, 1983. 


Descriptors: *Hydroelectric powerplants, “Ili 
River Delta, *USSR, Water conservation, Envi- 
ronmental effects, Groundwater, Saline soils, Soil, 
River flow, Sediments, Erosion, Deltas, Suspended 
load. 


A hydroelectric station was constructed in the 
canyon to conserve water resources of 
iver basin in the interest of hydropower, 
irrigation, and other sectors of the economy 
Chines te the sings Sanat to tee Gthatend te 
evolution of soil cover, processes of soil saliniza- 
tion, and are considered. 
As a result of regulating the runoff of the Ili by the 
Kapchagai reservoir, the hydrologic regime of the 
streams of the delta primarily changed. Mineraliza- 


tion of the river water changed in the lower 





tons/yr. The composition of the sediment load also 
changed. The sediments now contain products of 
erosion of the channel deposits and banks in the 
stretch between Kapchagai and Ushzharma and 
include less nutrients. The clarified waters intensify 
erosion processes in the channel and promote its 
deepening and concentration of the runoff in the 
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delta in one channel. The distribution of the sus- 
i a ae eee 


coat and development of 
delta Fonernig er- 
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Soe APPROACHES TO STUDY OF 
EFFECT OF INTERBASIN WATER 

TRANSFERS ON NATURAL CONDITIONS, 

M. I. L’vovich, and N. I. Koronkevich. 

Water Resources, Vol. 10, No. 6, 2 556-563, No- 

vember-December, 1983. 34 Ref. Translated from 

Vodnye Resursy, No. 6, p 81-89, November-De- 

cember, 1983. 


Descriptors: *Water transfers, *Interbasin trans- 
fers, *Geography, Environmental effects, Water 
balance, Water management, Irrigation. 


The main principles of the approach to a study of 
. effect of interbasin transfer on the environment 
are suggested. include a comprehensive 
analysis of the natural and anthropogenic relations 
pg as a result of territorial redistribution of 
resources, the evaluation of individual 
peek of interbasin transfer after evaluation of 
interbasin transfer in its entirety, a consideration of 
background changes in natural conditions due to 
natural and anthropogenic factors, the differentia- 
tion of the consequences of interbasin transfer ac- 
cording to territorial levels, special attention to the 
water element of the environment, and the deter- 
mination of i aes changes in natural condi- 


tions. (Bak 
WasO4146 


CUYAHOGA FALLS: A RIVER RETURNED TO 
THE PEOPLE, 

Community Saipan. Cuyhoga Falls, OH. 
J.R. Ogden, and W. R. Love. 

Current Municipal ‘fodien, Vol. 11, No. 2, p 
171-179, Fall, 1984. 


a rs: *Community devel a Plannice, 
hoga River, *Cuyahoga Falls, * *Chio 
Decision making, Urban development, Yoon 


Cuyahoga Falls, a city of more than 43,000 people 
located on the Cuyahoga River north of Akron, 
has recently undertaken a riverfront development 
project, reuniting the city with the river. The 
project was completed last fall and has been recog- 
nized as a success by the Ohio Chapter of the 
American Planning Association. Development in 
the area has also been by the new river 
facilities. The greatest lenge to the program 
was the Portage Trail expressway access brid 

crossing the river at the geographical center of the 
riverfront area. The design team utilized the bridge 
as the central focal point of the entire project. 
Efforts were made to preserve the riverfront’s 
heritage and sensitivity to the river’s natural envi- 
ronment was maintained. Strong community sup- 
port — a bright future for similar projects. 


(Baker-! 
W85-04178 


CLEAN WATER, DIRTY DAMS: OXYGEN DE- 
rae wee mek THE owl WATER ACT, 

‘or primary bibliographic entry see Field 6E. 
W85-04183 = 


CITIZEN SUITS AGAINST PRIVATE ates 
TRY UNDER THE CLEAN WATER A 
om Shannon, Rill and Scott, Washin; sshingion, DC 

Land pons bibliographic entry see Field 6E. 


REPORT OF THE CLASS I AND Il CULTURAL 

RESOURCES INVESTIGATIONS OF A POR- 

TION OF THE CENDAK WATER PROJECT 
EASTERN 


South Dakota Archaeological Research Center, 
Fort Meade. 


For rong bibliographic entry see Field 6E. 
W85-04196 — rs) 


STATUS OF THE BLACK BASS FISHERY IN 
MEAD AND A PROGRAM TOWARD 
ENHANCEMENT, 


Arizona Dept , Phoenix. 
For primary bibliographic entry see Field 81. 
W85-04209 


FEDERALISM AND THE WILD AND SCENIC 
RIVERS ACT: NOW YOU SEE IT, NOW YOU 
DON’T, 

Navy Personnel en and Development 
Center, San ee 

Fe bib! graphic entry see Field 6E. 


EFFECTS OF IMPOUNDMENT UPON FISH 


VOIR, 
Freshwater Biological Association, 


ore 

D. T. Crisp, R. H. K. Mann, and P. R. Cubby. 
Journal o! Applied Ecology, Vol. 21, No. 3, » 739- 
756, December, 1984. 7 Fig, 9 Tab, 2 Ref. 


Descriptors: *Fish populations, *Postimpound- 
ment, *Afferent streams, *Cow Green reservoir, 
*England, Dam effects, Environmental effects, 
Trout, Bullhead, Growth, Reproduction. 


Ambleside 


The numbers, growth, production and movement 
of brown trout (Salmo trutta L.) and bullhead 
(Cottus gobio L.) are described for the streams 
flowing into Cow Green reservoir (upper Tees- 
- northern England) after its impoundment, 

———w are made with pre-impoundment 
ae was no change in the mean length 
for age of trout, but there was a small, statistically 
ignificant, increase in that of bullheads. The popu- 
lation density of trout fry increased in most streams 
by 300-1100%, probably because of an increase in 
egg production through the immigration of large 
reservoir trout to spawn. There was a statistically 
significant (P < 0.05) increase in the instantaneous 
rate of loss of fish in most streams. In five afferent 
streams, trout production, from August of the first 
year of life onwards, increased from 0.73-3.7 g/sq 
m/year to 0.91-8.2 g/sq m/year following im- 
poundment, and there was an increase in the con- 
tribution of the O group. Bullhead production in 
Red Sike and Near Hole Sike was estimated at 1.08 
and 1.86 g/sq m/year respectively but there are no 
pre-impoundment results for comparison. Some 
reservoir trout moved into the ‘afferent streams 
during the spawning run of mature fish. Recruit- 
ment to the upper reaches of most streams was 
largely through the upstream movement of trout 
from the nursery areas in the middle and lower 
zones. The numbers of bullheads in the lower 
reaches of most streams were erratic, but most 
adults overwintered and spawned in the reservoir, 
and some moved into the streams during summer. 
Exceptions are Red Sike and Near Hole Sike in 
which resident spawning populations became es- 
tablished. A preponderance of males was found 
among the sexually mature trout resident in the 
afferent streams, but within the reservoir there was 
——— of female trout. (Author’s abstrct) 


7. RESOURCES DATA 
7B. Data Acquisition 


USE OF RESISTIVITY AND 

GING IN LITHOSTRATIGRAPHICAL STUD- 
UHM ee AD 
SOUTH HUMBERSID) 

Birmingham Univ. Eneland). Dept. of Geological 
Sciences. 


R. D. Barker, J. W. Lloyd, and D. W. Peach. 
Quarterly Journal of Engineering Geology, 
nam 17, No. 1, p 71-80, 1984. 11 Fig, oi 


Descriptors: *Chalk, *Aquifers, *Lincolnshire, 
*South Humberside, ‘England, *Resistivity, 
*Gamma logging, Geophysical logs, Data acquisi- 
tion, Measuring instruments, Boreholes, Stratigra- 
phy, Lithology. 


The major source of water for Grimsby and sur- 
rounding areas is the Chalk aquifer of Lincolnshire 
and South Humberside. Electrical resistivity and 
natural gamma logs were obtained from 70 bore- 
holes in Lincolnshire and South Humberside. The 
geophysical logs demonstrated that resistivity and 
— logs are techniques which can provide the 
eologist evith detailed lithological information 
m Chalk boreholes. Important marl bands and 
some erosion surfaces and flint bands can be identi- 
fied on the resistivity and gamma logs and traced 
over most of the study area. Stratigraphical posi- 
tions of the logged boreholes can be. determined 
and formation knesses measured. This informa- 
tion has enabled the construction of an accurate 
contour map of the elevation of the base of the 
Chalk and the eastward extension of the Caistor 
Monocline has been identified. The importance of 
making initial interpretations with the use of de- 
led fithological information obtained from direct 
observation rather than from the generally incom- 
plete record provided by borehole cores is noted. 
(Baker-IV 
W85-03772 


V-SHAPED SHORT-CRESTED WEIR WITH 
SEMICIRCULAR CROSS SECTION, 
Waterloopkundig Lab. te Delft, ” Wageningen 
(Netherlands). Wageningen Branch. 

W. Boiten. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 4, p 315-330, December, 1984. 14 
Fig, 1 Tab, 8 Ref. 


Descriptors: *Weirs, *Discharge measurement, 
Drains, Channels, Channel flow. 


The v-shaped short-crested weir with a semicircu- 
lar cross section is used to measure discharges in 
open channels. Its truncated triangular shape pro- 
vides a rather wide measuring range. Data ob- 
tained from laboratory experiments provide infor- 
mation on the head-discharge relations for the 
bottom angle, alpha = 150 degrees, under free- 
flow conditions. Drowned flow starts at a submer- 
gence ratio of 20-30%. The maximum discharge 

on the dimensions chosen, but may reach 
a rate of 15 cu m/s, making the structure suitable 
for small and moderate discharges. The light- 
weight weir is portable, and can be fixed at the 
front side of an existing structure or in vertical 
slots. If required, the weir can be constructed with 
a movable crest to act as a vertical gate with 
overflow. Results of investigations, design rules 
and limits of application are given. The dimensions 
and rating curves are presented for a typical weir 
designed for a capacity of 1 cu m/s. (Author’s 


abstract) 
W85-03815 


METHOD FOR MEASURING STREAM 
FLOWS IN RIVERS, 

Fisheries Research Services, Grand Chenier, LA. 
E. E. Knudsen, C. E. Stephens, and W. H. 
Bradshaw. 

North American Journal of Fisheries Management, 
Vol. 4, No. 4A, p 459-461, Fall, 1984. 1 Fig, 1 Ref. 


Descriptors: *Measuring instruments, *Stream- 
flow, Streams, Flow, Rivers, Fish management. 


Extremely long transect distances, unwadable 
depths, and high velocities caused difficulties in 
maintaining precise and sn comers sounding posi- 
tions along transects. A' ent of a boat directly 
to the tagline that designated the transect for depth 
and velocity measurements tended to bend the 
tagline downstream so that measurements were 
sometimes being taken several yards away from 
the actual transect. To overcome this problem a 14 
ft Lavro fiberglass drift boat was equipped with a 
steel davit and hand winch. The davit was mount- 
ed in the bow of the boat with two cast iron, 
quick-release clamps for ease in disassembly. The 
assembly was used to suspend a 3 Ib Scientific 
Instruments sounding weight on a rubber coated 
steel a directly ahead of the bow. Accurate 
—_ and velocity measurements were asm 
tively pees iygt arma and easily at any point oe 
¢ maximum condition under which the 
poe ‘has been used were a discharge of 33,500 





cfs, a stream width of 250 ft, and a velocity of 9.5 
toes See The method should work well in 

ers, depending on the configuration and 
pa tl ‘of the river bed. (Baker-IVI) 
W85-03833 


poo atthe Mpg gree AND NEW DEVEL- 


CHANNEL Wa 

Washington Suburban Sanitary Commission, Hy- 
attsville, MD. Infiltration and Inflow Evaluation 
and Control Div. 

N. T. Debevoise, and R. B. Fernandez. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1185-1191, November, 1984. 4 
Fig, 4 Tab, 10 Ref 


Descriptors: *Monitors, *Measuring instruments, 
*Wastewater collection, Calibrations, Flow. 


The development of a method for determining the 
combined a of a echniaee WPT) ee 
a ve mer ue is pre- 
pee. ted. The VPF pesy os as a result of a 
year long attempt to calibrate 40 field eeeee 
used in a sewer system evaluation range Pacha 
George’s County, Maryland. Single velocity cali- 
bration techniques are unsatisfactory because the 
equation on which they are based provides a poor 
fit of sewer velocity gy 2 These techniques are 
also error prone because they depend on a single 
observation of a dynamic situation. The erroneous- 
ly low velocities resulting from fouling of velocity 
probes with s solids are avoided by a 
more careful procedure arising from a velocity 
profile technique. (Baker-IVI) 
W85-03871 


USE OF LANDSAT RADIANCE PARAMETERS 
TO DISTINGUISH SOIL EROSION, STABILI- 
TY, AND DEPOSITION IN ARID CENTRAL 
AUSTRALIA, 

Commonwealth Scientific and Industrial Research 
Organization, Alice Springs (Australia). Div. of 
Wildlife and Rangelands Research. 

G. Pickup, and D. J. Nelson. 

Remote Sensing of Environment, Vol. 16, No. 3, 
195-209, December, 1984. 3 Fig, 5 Tab, 6 Ref. 


Descriptors: *Australia, ‘*Satellite technology, 
*Radiance, *Soil erosion, *Soil stability, Deposi- 
tion, Sedimentation, Remote sensing, Arid regions. 


A method of distinguishing between eroding, 
stable, and depositional s6il environments in cen- 
tral Australia is described using radiance param- 
eters in the MSS wavebands from the Landsat 
series of satellites data. While a number of param- 
eters were tested, the best performance was 
achieved by a composite index based on a paral- 
lelogram structure in the Band 4/Band 6-Band 5/ 
range on ae . The measure does not appear to 
y affected by solar elevation angle 
bas it guy p= ine on having a uniform level of 
greenness in the area under study. Since growth- 
producing rainfall is rarely uniform across a Land- 
sat scene, this suggests that the index is best used 
under drier conditions or on parts of a scene where 
rainfall has been relatively uniform. The index has 
some practical application in the assessment of land 
conditions in rangelands. It allows rapid survey of 
the erosion status of large areas and provides infor- 
mation on a scale commensurate with the size of 
——— units. It also provides data in grey 
scale format that can be presented as a photograph- 
ic product. (Baker-IVI) 
W85-03998 


MICROWAVE REMOTE SENSING OF PLANT 
WATER 

Consiglio Nazionale delle Ricerche, 
(Italy). 

S. Paloscia, and P. Pampaloni 

Remote Sensing of en Vol. 16, No. 3, p 
249-255, 1984. $ Fig, 20 Ref. 


Florence 


Descriptors: *Remote sensing, *Water stress, 
*Plants, *Microwaves, Vegetation, Corn, Wheat, 
Vapor pressure, Polarization. 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


The sensitivity of microwave 
from the keh behé Ss papeioad Somipioegioy onaane Sonaiton of vege 


tion has been experimentally for corn 
and wheat. Water stress conditiens of oan of crops can be 
characterized in two ways: an indirect method that 
uses MW emission to measure air vapor pressure at 
the top of vegetation and a direct one that takes 
advantage of an experimental relationship estab- 
lished between the polarization index and the crop 
water stress index. Relating the polarization index 
directly to plant stress negates need for ancil- 
lary measurements such as surface and air tempera- 
tures. (Baker-IV) 

W85-03999 


USE OF THE ELECTRONIC PARTICLE 
COUNTER TO INVESTIGATE PHOSPHORUS 
ON PARTICLES IN STREAMS, 

Department of Scientific and Industrial Research, 
Taupo (New Zealand). Div. of Marine and Fresh- 
AB Viner 

Hydrobiologia, Vol. 118, No. 3, p 231-236, 1984. 3 
Fig, 15 Ref. 


Descriptors: *Phosphorus, *Electronic particle 
counter, *Particulates, Sediments, Suspended load, 
Nutrients, Particle size,. 


A simple and rapid method is described for the 
measurement by electronic particle counter of the 
relative proportions of sediment particles, of diam- 
eters 1 to 40 micro-m, which could enter the 
stream suspended load. The method is useful to 
further ee into nutrients borne upon 

such material use the amounts of perm or 
per unit weight of particles varies through orders 
of itude g on the particle size. An 


dependin; 
ere Bree to weary Sores eee 


river whic! tes the ecological signifi 

cance of such an analysis by showing that much 
greater amounts of phosphorus are with 
clay sized particles than on larger ones. To be able 
to improve predictions of the nutrient effect of 
suspended load it is desirable to use the electronic 
particle counter to differentiate the relative pro- 
Sa of the particle sizes. (Baker-IVI) 


SUB-SURFACE WATER SAMPLER FOR LAKE, 
POND AND RIVER STUD! 

Pennsylvania Power and Light Co., York Haven, 
PA. Brunner Island Aquaculture Project. 

B. J. Watten. 

Progressive Fish Culturist, Vol. 46, No. 3, p 213- 
215, July, 1984. 1 Fig, 1 Tab, 6 Ref. 


Descriptors: *Water sampling, *Instrumentation, 
*Samplers, Water analysis, Costs. 


A spring activated gate valve has been placed in 
the sub-surface sampler described. The instrument 
is light in weight, has a simplified drainage system, 
and is constructed of common materials. Cost of 
the instrument is about $176. The sampling cham- 
ber consists of a cylindrical tube with closure 
devices at each end. In use, the open sampler is 
lowered slowly on a graduated cord to a desired 
depth. A messenger is then sent down the cord to 
activate the closure mechanism and secure a water 
sample. While intended for use in the vertical 
position, it can be modified for horizontal service. 
(Baker-IVI) 

W85-04086 


b= Fwd OF Yam METHODS IN HYDRO- 
EOLOG 
De (Sheldon L.) and Associates, Washington, 


eB paves bibliographic entry see Field 2F. 


SIMPLE GRAVITY CORER AND CONTINU- 
OUS-FLOW ADAPTOR FOR USE IN SEDI- 
MENT/WATER EXCHANGE STUDIES, 
National Inst. for Water Research, Pretoria (South 
Africa). 

A. J. Twinch, and P. J. Ashto 

Water Research, Vol. 18, No. 12, p 1529-1534, 
1984. 5 Fig, 20 Ref. 


Descriptors: *Gravity corers, *Continuous flow, 
*Sediment corers, sediments, Sediment-water 

interface, Sampling, psn horus, Retention time, 
Steady-state, South Africa. 


This paper describes a gravity corer and continu- 
a adaptor for use in sediment/water ex- 
studies. The objectives in designing the 
apparatus were to provide efficient sampling of 
naw par bose Bae Shag 
Aca, an occur in Hartbeespoort Dam (So ed 
, and to facilitate rapid experimental mani 
ulation of sediment/water chemical gradients for 
measurement of potential exchange rates. Simple 
phosphate uptake/release experiments are used to 
demonstrate the use of the apparatus, and to estab- 
lish the relationship between overlying water re- 
tention time and the time required to attain steady 
State conditions in the outflow. This study has 
demonstrated that: steady-state phosphate concen- 
trations in the outflows from continuous-flow sedi- 


outflows is directly 

time in the reaction vessel; phosphate release rates 

from sediment cores decrease linearly with increas- 
ing phosphate concentration in the overlying 

aot (Author’s abstract) 


CONVENIENT APPARATUS FOR MICROBIO- 
LOGICAL SAMPLING OF RIVER WATERS, 
Eastern Kentucky Univ., Richmond. 

J.T. Lisle, and D. M. Mardon 

Transactions of the Kentucky Academy of Sci- 
ence, Vol. 45, No. 3-4, p 125-127, Sapeonieer, 1984. 
4 Fig, 7 Ref. 


Descriptors: *Water ae *Instrumentation, 
*Microbiological _ studies, tic environment, 
Lentic environment. 


A compact water sampler for the collection of 
microorganisms from selected depths in both lentic 
and lotic waters is described. The sampler demon- 
strated excellence performance during a six month 
study on a section of the Kentucky River at sam- 
pling dep hes between 1.0 and 9.0 m. The simple 
~ design and versatility should 
cohen i its usefulness for research, industrial and 
educational purposes. The ability to use sampling 
bottles with volumes between 125 and 500 ml is an 
advantage. Once at a desired depth the bottle can 
be r > squnel, ted, than iesed by an epee 
tor on the surface. (Baker-IVI) 
W85-04308 


METHOD FOR MEASURING OXYGEN IN 
AQUATIC MICROZONES, 

Chequamegon National Forest, Park Falls, WI. 
For primary bibliographic entry see Field 2K. 
W85-04312 


MODELING OF FLOW VELOCITY USING 


WEIRS, 

Poznan Technical Univ. (Poland). Inst of Environ- 
mental Engineering. 

For waeue bibliographic entry see Field 8B. 


SUBMERGED WEIRS, 
For primary bibliographic entry see Field 8A. 
ws5-04402 


7C, Evaluation, Processing and 
Publication 


CALCULATOR SMOOTHS COLOR MEASURE- 
MENT PATH, 
Auburn Univ., AL. pe of Civil Engineering. 


Water alg ‘aan M Vol. 131, 
gineering anagement, Vo! 
No. 12, p 28-30, November, 1984. 1 Fig, 11 Ref. 


Descriptors: *Water quality control, *Wastewater 
treatment, *Computers, Automation, Color, Calcu- 
lators. 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


PUBLIC SUPPLY WATER USE, PALM BEACH 
 o vebt ag 1978-82, 
y, Miami, FL. Water Resources 


Div. 
For pri bibliographic entry see Field 6D. 
W85-03916 


UPPER PERMIAN, UPPER JURAS- 
SIC, AND LOWER CRETACEOUS ROCKS IN 
SOUTHWESTERN KANSAS, 
a Survey, Lawrence, KS. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2F. 
W85-03921 


GROUND-WATER MODELS AS A MANAGE- 
MENT TOOL IN FLORIDA, 
ee Survey, Tallahassee, FL. Water Re- 


sources Di 
For peiuaaty bibliographic entry see Field 2F. 
W85-03924 


WATER-USE COMPUTER PROGRAMS FOR 
FLORID 


A, 
peed Survey, Tallahassee, FL. Water Re- 


L. LHG Geiger. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Open-File Report 
84-442, 1984. 91 p, 10 Fig, 53 Tab. 


Descriptors: *Computer programs, *Water use, 
Water supply, Industrial water, *Florida, Munici- 
pal water, Rural water supply, Irrigation water 
supply. 


Using U.S. Geological Survey computer programs 
L149-L153, this report ang y 


generation. are used to selectively 
retrieve entries and them in a format suitable 
for  lescesines ona nea 

to produce tables of water-use data for eac 
of the functional use categories. These cards con- 
tain entries that identify a particular water-use 


number. Annual and monthly pumpage is included. 
These entries are shown with several different 
headings; for example, surface water or ground 
water, freshwater or saline pumpages, or consum 
tive use. AS tha peograms uss 4 center appecetl: 


however, the actual programs differ with each 
spar Doe poseeel Nor Game pongiened on 
programs can 
be proceed by the National Water-Use Data 
pad (USGS) 
W85-03934 


WATER RESOURCES OF THE PALAU IS- 


Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W85-03935 


WATER RESOURCES OF KOSRAE, CARO- 


ISLANDS, 
Geological Survey, Honolulu, HI. Water Re- 
Fe vrimary bibliographic Field 2E. 
teatee ; be cieey ob tt 
W85-03936 


WATER RESOURCES OF PONAPE, CARO- 
LINE ISLANDS, 
Geological Survey, Honolulu, HI. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W85-03937 


ENHANCED JOB CONTROL LANGUAGE 
PROCEDURES FOR THE SIMSYS2D TWO-DI- 
MENSIONAL WATER-OUALITY SIMULA- 
TION SYSTEM, 

pens oe Survey, Tallahassee, FL. Water Re- 
sources Di 

G. A. Karavitis. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. Water Resources Investi- 
gations Report 84-4052, 1984. 21 p, 1 Fig, 7 Ref. 


Descriptors: Computers, *Computer models, *Es- 
tuaries, *Water circulation, *Computer programs, 
Water quality, Simulation. 


The SIMSYS2D ip sean water-quality 
simulation system is a large-scale digital 

software system used to simulate flow and trans- 
port of solutes in freshwater and ney 9 aan seni 
ments. Due to the size, processing req 

call cobealialan 2 tee agitiin: Gas ts a'oneie 
easily move the system and its associated files 
between computer sites when required. A series of 
job control para (ICL) ‘ha oe-ath was writ- 
ten to allow transferability between IBM and IBM- 
compatible computers. (USGS) 

W85-03953 


MAP OF THE CARPINTERIA AREA AND VI- 
CINITY, SANTA BARBARA COUNTY, CALI- 
FORNIA, SHOWING WATER-LEVEL CON- 
TOURS FOR MARCH 1982, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W85-03955 


MAP OF THE CARPINTERIA AREA AND VI- 
CINITY, SANTA. BARBARA COUNTY, CALI- 
FORNIA, SHOWING WATER-LEVEL CON- 
TOURS FOR MARCH 1983, AND NET 
CHANGE IN WATER LEVEL BETWEEN 
MARCH 1982 AND MARCH 1983, 

ome oi Survey, Sacramento, CA. Water Re- 
sources Di 

W.R. Moyle, Jr. 

Available from OFSS, USGS, Box 25425, Fed. 
Ctr., Denver, CO 80225. USGS Water-Resources 
or Report 84-4067, 1984. 2 p, 1 Fig, 2 


Descriptors: *Water level, *Wells, *Well hydro- 
a Rincon Thrust fault, Contours, *California, 

interia. Sandyland, Santa Barbara, 
Rison Cc Rincon. 


A water-level contour map of the interia area, 
California, was constructed using water-level 
measurements made by the Carpinteria County 


Water District in March 1983. Also shown on the 
map are five h that show water-level 
fluctuations in between 1978 and 1983. 
In addition, a water-level net-change for 
March 1982 to March 1983 is shown. (USGS) 
W85-03956 


ANNUAL SUMMARY OF GROUND-WATER 
pin hp nag IN ARIZONA. SPRING 1982 TO 


Gesogial Su Survey, Tucson, AZ. Water Resources 


Pos) primary bibliographic entry see Field 2F. 
W85-03958 


AVAILABILITY OF HYDROLOGIC DATA IN 
SAN JUAN COUNTY, NEW MEXICO, 

pen ng we Albuquerque, NM. Water Re- 
sources Di 

For primary bibliographic entry see Field 2E. 
W85-0396 


NOMOGRAM FOR CALCULATING WATER 
TEMPERATURE AND ADDITIONAL EVAPO- 
RATION LOSSES IN THERMALLY POLLUT- 
ED My od ean nace We NOMOGRAMM 

ZUR BERECHNUNG DER WASSERTEMPERA- 
TUR UND DER ZUSATZLICHEN VERDUN- 
STUNGSVERLUSTE THERMISCH BELAS- 
a baer 
chongsinetet at H 
For primary bibliographic entry see Field 5B. 
W85-04325 


Dienst der DDR, Berlin. Fors- 
rologie. 


8. ENGINEERING WORKS 
8A, Structures 


NEW CONTINUOUSLY MONITORED COL- 
LECTION SYSTEM FOR LIQUID INDUSTRI- 
AL WASTES, 


Los Alamos National Lab., NM. 

L. A. Emelity, W. M. Sanders, R. Garde, and J. R. 
Bucholz. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1192-1198, November, 1984. 8 
Fig, 5 Tab, 2 Ref. DOE contract W-7405-ENG.36. 


: *Industrial wastewater, *Monitoring, 
*Radioactive wastes, *Sewer systems, Leakage, 
Corrosion, Computers, Automation, Hazardous 
wastes, Design criteria. 


A minor incident at the Los Alamos National 
- the release of some dilute radioactive 

industrial waste through a cleanout on a sewer line 
- demonstrated the need for an in depth review of 
waste management The continuous mon- 
itoring of pipe lines for leakage adopted as a result 
phe Poser Sigs Ba omg algal faces 
sewer system. The potential for environmental 
contamination has been greatly reduced because of 
the no-leak design and a system which 
sends off an immediate alarm when a line leaks or 
tanks overflow. The use of a computer to pinpoint 
sources of increased flow signals operators to de- 
termine the cause and, in most cases, to reduce the 


that would meet pressure tests with zero leakage, 
resist dilute acids and alkalies, use heat welded 
joints at relatively large intervals, have excellent 
flow c’ and suffer minimum adverse 
effects from chemical, mechanical and electrolytic 
corrosion and erosion. (Baker-IVI) 

W85-03872 


lowe INVESTIGATIONS IN HOUNS- 


apy Water Authority (England). Northern 


at primary bibliographic entry see Field 3D. 
W85-03884 





DESIGN AND OPERATION OF FLEXIBLE 
MEMBRANE COVERS FOR DISTRIBUTION 
STORAGE RESERVOIRS, 

a Works, NH. 


D. Kittredge. 
Journal of the New England W: ‘orks Asso- 
Smet ro, C No. 3, p 259-270, yt of 1984. 
3 Fig, 2 Tab, 2 Ref. 


Descriptors: *Reservoir operation, *Reservoir 
a een aan = control, 


‘ater management, Water storage, Storage reser- 
voirs. 


The Manchester Water Works installed new flexi- 
ble membrane floating covers made of reinforced 
chlorosulfonated polyethylene (CSPE) on its three 
distribution  Teservoirs in 1981. 
average cost of i was $1.47/sq ft. 
spall, out nathenta de atdek @ at SOOO 
greatly out formed original EPD 
synthetic rubber cover system which was in serv- 
ey a selgpentye agar 7 oor repens 
lower costs are attributed to an im- 
proved of the surface water collection and 
removal peg a new operating lure to 
maintain tight control of reservoir levels during 
winter mon increased strength properties 
of CSPE field seams. Vandalism to one of the new 
—, has continued to be a problem despite in- 
creased efforts to secure the reservoir area. Water 
b ality in the system has steadily improved since 
reservoirs were covered in 1970. (Baker-IVI) 
W85-04020 


ra teed CONTROL WORKS AT THE ROU- 
Coyne et Ppellicr, Paris (France). 
Salembier. 


M. 
International Water Power and Dam Construction, 
Vol. 36, No. 12, p 15-17, December, 1984. 4 Fig. 


Descriptors: *Rouchain Dam, *France, *Dams, 
*Leakage, Water loss, Rockfill dams, Watertight 
overlays, Backfill. 


Rouchain Dam is a conventional rockfill structure 
60 m high built on the Rouchain River to supply 
water for use to the town of Roanne, 
France. Excessive leakage occurred on first filling 
and a non-woven textile overlay was used to pre- 
vent a recurrence. The installation of this overlay 
is described and subsequent performance data 
given which S soma that this form of oe 
work pce « we increasingly common. The Here 
was to p! — overlay over the w! . 
concrete to surround the spillwa 
bottom +. soesad it backfill, which would also 
serve to seal the | at the left bank foundation. 
The membrane used is a non-woven polyester 
fabric impregnated with an acrylic monomer and a 
latex/bitumen emulsion, which becomes water- 
proof when the monomer polymerizes. The polym- 
erization process also joins adjacent strips, so that 
no welding is necessary, ae It 
develops enough bond with con- 
crete to remain stable against wave action. er- 


IVI) 
W85-04028 


REHABILITATION OF THE DELTA DAM, 
——_ New York. 


In Water Power and Dam at 
Me 36, No. 12, p 21-24, iecekee 1984. 4 Fig, 4 


Descriptors: *Delta Dam, *New York, *Rehabili- 
tation, Dam stability, meagan Dam construction, 
Grouting, Post-tensioning anchors, Concrete dams. 


When i under the National Dam Safety 
were implemented in 1978, Delta Dam, 
Mohawk River, 6 km north of Rome, New 

York, was cited as deficient. It is a cyclopean 
ee Ee Seen m 
long centrally located, uncontrolled spillway. 
When the dam was completed in 1913, it was 
already evident that concrete deterioration had 
begun. Le yar yp agi atl aged x 
has persisted, and over the years caused nearly 


plete deterioration of the gunite facing added 
i Recommendations made 


aber Vi 


TURKISH DAM yon WORLD’S LARG- 
EST KARST SPRIN' 
9 —_ ppt Neel em (Turkey). Dept. of Engineer- 


International Dam Construction, 
bm ac bias 12, p 44-49, December, 1984. 8 Fig, 13 


Descriptors: *Arch dams, *Oymapinar Dam, 
*Turkey, *Karst, *Springs, Grout curtains, Leak- 
Sy ae" 


Construction of the Oymapinar arch dam on the 
Manavgat yd ‘aimee 3 was rene eck in 1983. 
The impounds Dumanli, the 


wae and required karet 9 


pees 
Prevening if 65,000 
grout curtain o m, consisting 
three panels and using a total of 28,000 t of grout. 
version of the Manavgat river during con- 
oreton tlie dam was accomplished using a pair 
of cofferdams and a tunnel. bedrock at the 
dam site is dolomitic limestone. The alluvium and 
underlying formation was excavated down to sea 
level, pe phaser karst channels were filled with 
concrete, The dam is a double-curvature, variable 
radius, variable angle arch dam. (Moore-IVI) 
W85-04033 


MIDUSS - A DESIGN PROGRAM FOR STORM 
WATER SEWERA 

McMaster Univ., Hamilton (Ontario). Dept. of 
Gi = Bae 


vil and ig, Mec! 
A. A. Smith, J. P. Falcone. 
Canadian Journal of Civil Engi Vol. eg 
No. 3, p 530-541, September, 1584. a a 
Append. 


Descriptors: *Computer pro; — 
design, eee sewers, Sewers, 


Many programs that are used for storm water 
management are intended primarily for analysis or 
simulation. The MIDUSS program facilitates the 
design of conveyance or detention storage ele- 
ments in a tree network. The program is command 
driven and allows the design to proceed in a tradi- 
tional manner by allowing t the user to define indi- 
vidual subcatchments to generate the overland 
flow. The resulting nydocgpoete may be manipu- 
lated and used to pipe and pond elements of 
a drainage network. user can experiment with 
alternative trial designs. As the design proceeds, a 
file records the data hag and design decisions 
made by the user. This file may be usd in subse- 
quent design sessions during which the user may 
switch from manual (i.e., keyboard) to automatic 
(.c., file) input. This allows po ge ya a a4 
session, testing of a prior 

poe ne gency ws deat yasne ee ters 
of the system. In either mode, the user can monitor 
progress at each step and take corrective action in 
the event of bad data or incorrect design decisions. 
(Author’s abstract) 

W85-04047 


EVALUATION OF SEMICIRCULAR CANALS, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

W.L. and T. C. Fisher. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Report, April, 
1984. 48 p, 23 Fig, 7 Tab, 21 Ref. 


Descriptors: *Canals, *Canal design, *Canal con- 
struction, *Canal linings, Canal seepage, Open 
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channels, Concretes, Comparison studies, Soil me- 
chanics, Evaporation, Design criteria, Slope stabil- 
ity. 


A comparative study of the semicircular canal 
section versus the Bip db aacemg was 
made to determine the po tial ‘efficlences to be 
SsieahGisehl ioe teed ie sce bpd 
efficient open channel . Results of the slope 
stability analysis showed that at least moderatel 
Se Spoee th Since 
cient semicircular sections. St comparisons 
showed that neither the aon diaieen: 
zoidal will take large external uplift or later- 
al loads when the canal is unwatered. icir- 
cular better 
against 
lining whi 
tural resistance 
toward the canal. use of precast concrete and 
pay cn pee 3 ee by zero- 
slump concrete semicircular canals. The concrete, 
location of lining joints, excavation, lining and 
construction equipment are also considered. 
ee nea nee sey Saeeine Se 
discussed. Semicircular canals offer reductions in 
material ‘costs, ey required, spans for 
crossing, evaporation and seepage losses, and canal 
invert slope. However, the semicircular shape is 
not suitable for Scene conde Nacene theodore 
ths become too great. 
W85-04221 


MORROW POINT DAM AND POWERPLANT, 
TECHNICAL RECORD OF DESIGN AND CON- 
STRUCTION. 

Bureau of Reclamation, Denver, CO. Engineering 
and Center. 


Water Resources Technical Publication, Septem- 
ber, 1983. 417 p, 239 Fig, 11 Tab, 39 Ref, 6 
Append. 


Descriptors: *Dam construction, *Hydroelectric 
plants, Powerplants, Construction, Reservoir con- 
struction, Concrete dams, Morrow Point Dam, 
Colorado River, Gunnison River, Design criteria, 
Spillways, *Colorado. 


A record of design and construction of the 
Morrow Point Dam and Powerplant is presented. 
The Colorado River Storage Project provides for 
the comprehensive development of the Upper Col- 
orado River Basin. Agriculture, particularly live- 
stock raising, and mining are the principal indus- 
tries of the upper drainage basin. The Morrow 
Point Dam and Powerplant are located on the 
Gunnison River in Montrose County, near Cimar- 
ron, Colorado. Morrow Point Dam was the first 
double-curvature thin-arch, concrete dam con- 
structed by the Bureau. Four orifice-type, free-fall 
spillways are located at the top center of the dam, 
each controlled by a 15- by 16.83-foot, fixed-wheel 
operated by a motor drawn, wire rope drum 
oy Teast an the oneal Ga dum baliaon 
the centerline of the dam at elevation 6810, the 
outlet works consists of one 4- by 4-foot, stainless 
steel clad, steel-lined conduit extending through 
the dam and discharge into the spillway basin. 
Two 13.5 foot-diameter steel penstocks, installed in 
18-foot diameter tunnels, are located in the left 
abutment rock mass to convey water to the two 
83,000-horsepower hydraulic turbines in the pow- 
erplant. The underground Morrow Point Power- 
plant is located in the left abutment rock mass 
downstream from the dam and houses two 60,000- 
kilowatt generating units. Morrow Point Reservoir 
has a capacity of 117,165 acre-feet. 
W85-04225 


SUBMERGED WEIRS, 

H. Majcherek. 

Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 163-168, January, 1985. 2 Fig, 6 Ref. 


Descriptors: *Weirs, *Design criteria, Hydraulic 
engineering, Head, Flow discharge. 


A theoretical method for determining the shape of 
the upper part of a compound submerged weir 
with a known lower part, fl(y), and downstream 
heads where h < or = a, is presented. The method 





For primary bibliographic entry see Field 8C. 
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LATERAL MIGRATION RATES OF RIVER 
BENDS, 

Simon Fraser tes Burnaby (British Columbia). 
Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
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SEPARATION 

JUNCTI 

Hull Univ. 


ote Engineering, Vol. 110, No. 
11, p 1588-1594, November, 1984. 5 Fig, 14 Ref. 


° zone, *Tribu- 


: *Channels, 
River flow, Channe'! rer ms Model 
baad Hydraulic models, Velocity, Sediment 


Channel junctions are of considerable i 


i gineering, Vol. 110, No. 
12, p 1693-1699, December, 1984. 3 Fig, 10 Ref, 1 
Append. 


Descriptors: *Hydraulics, *Tangential vortex inlet, 
one alge wmg Shorm sowers, Water diatsi. 


is not very satisfactory. A relation to determine 
dropshaft diameter for the tangential inlet vortex 
pa flow drop structures presented (Baker-IVI) 


HYDRAULIC JUMP PROPERTIES OVER A 
ROUGH BED, 
Colorado Univ. at Denver. Dept. of Civil and 


ulic Engineering, Vol. 110, No. 
12, p 1755-1771, December, 1984. 6 Fig, 8 Tab, 5 
Ref. NSF grant CME-18029. 


eng *Hydraulic jump, *Fluid mechanics, 
Beds, Channels, Hydraulic roughness, Channel 
morphology. 


A laboratory inv tion was performed to assess 
the effects of a rough impervious bed on the prop- 
erties of a hydraulic jump. Hydraulic jump charac- 
teristics were measured in a horizontal rectangular 
flume modified to accept several different artifi- 
cially roughened test beds. The test beds provided 
a relative roughness range from 0.0-0.9, and meas- 
urements were made over a Froude number range 
of 3-10. The testing program involved some 
hydraulic jump observations, which included 
measurements of flow rate, initial depth, tailwater 
depth and jump length. The laboratory ee 
tions showed conclusively that bo rough- 
ness reduces both sequent depth and the 
a hydraulic jump. observed reductions were 
found to be ted to both the initial Froude 
number and the degree of boundary rou 
Jump length reductions were noted at all 
yi an while sequent depth reductions were sig- 
nificant at Froude numbers greater than about 3.5. 
A rigorous quantitative assessment of the theoreti- 
cal equation derived by Leutheusser and Kartha 
—_ not ible. However, the results of this study 
ly consistent qualitatively with their equa- 
ion A simplification of the eatin erga involving 
more commonly available variables was proposed 
and found to compare favorably with the observed 
hydraulic j ia characteristics. (Baker-IVI) 
W85-0378 


CHANNEL DESIGN AND FLOW OPERATION 
WITHOUT CHOKE, 
National Univ. of Singapore. Dept. of Civil Engi- 


S.-Y. SY. Liong 
Journal of Irrigation and Drainage Engineering, 
—- No. 4, p 403-407, December, 1984. 5 Fig, 


Descri : *Design criteria, *Channels, Stream 
flow, 1 flow, Choke, Hydraulics, Fluid me- 
chanics 


Choke prevention in channel transition design re- 
quires criteria on the maximum allowable changes 
on width and bed elevation. These limits can be 
determined by applying the Dor tang 24 and continuity 
equations to the cross sections immediately before 
and after the transition zone. Curves for one-di- 
mensional, steady, uniform and no-choke flow in a 
rectangular channel with varying width and with 
varying width and channel-bed elevation are 
shown. The curves are drawn from the viewpoints 
of a designer, how to select the maximum allow- 
able changes on channel structure, and an operat- 
ing engineer in how to choose the upstream flow 
—- so that choke is prevented. Simple and con- 
enient design curves are offered. (Baker-IVI) 
w85-03822 


SUBSURFACE STORAGE OF FRESHWATER 
IN SOUTH FLORIDA: EVALUATION OF SUR- 
FACE-WATER DISCHARGE DATA AT SE- 


D SITES, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 


For primary bibliographic entry see Field 4B. 
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FINITE ELEMENT MODELLING OF SUR- 
FACE WAVES IN A 


Naval Research Lab., Washington, DC. 
G. A. Keramidas, S. E. Ramberg, and O. M. 


pplied Mathematics and Modelling, Vol. 8, No. 
3 1) 298-304, October, 1984. 13 Fig, 12 Ref. 


Descri tors: *Finite element method, *Model stud- 
ies, *Waves, *Channels, Surface waves, Boundary 
conditions, Velocity, Mathematical models. 


A finite element model has been developed for the 
solution of the depth-averaged continuity and mo- 
mentum equations for urface wave motions. 
The employs a first order space-time ap- 
proximation which is shown to be stable and free 
of oscillations. Three examples are given to dem- 
onstrate typical outflow boundary conditions for 
either reflecting or non-reflection boundaries. The 
first aed is an open channel of uniform depth 

second an open channel of linearly varying 
rod The inflow boi conditions are pre- 
scribed in terms of the velocity which represents a 
wavemaker and/or a flow source, while the out- 
flow boundary condition is i in terms of 
the water action. The outflow condition is adjusted 
for two cases, a reflecting boundary tom chan- 
nel) and a Rag toe gr. boundary 
channel). The latter boundary condiiied- te is exam- 
ined in some detail and the results obtained show 
that the numerical model can produce the nonre- 
flecting boundary that is similar to the analytical 
radiation condition for waves. Computational re- 
sults for a third problem involving wave reflection 
from a od with bo cylinder, are 


dai 
peed penn ions. The results obtained by using the 
model and the —— conditions for the out- 
flow boundary have shown that surface waves can 
be modelled adequately under a variety of condi- 
tions % the simple formulation as proposed. 


(Baker- 

W85-04014 

NUMERICAL METHODS OF SOLVING ONE- 
ee PROBLEMS OF HYDRAU- 
A. A. Atavin, O. F. Vasil’ev, A. F. Voevodin, and 


S. M. Shugrin. 
Water Resources, Vol. 10, No. 4, p 348-356, July- 
ef. Translated 


August, 1983. 6 Fig, 1 Tab, 30 
from Vodnye Resursy, No. 4, p 38-47, July- 
August, 1983. 


Descriptors: 


*Hydraulics, *Dam failure, Bea 
chanels, *Pipelines, Flow, Mathematical models, 
Fluid mechanics. 


Many important problems of fluid mechanics are 
described sufficiently well in the scope of the one- 
dimensional (hydraulic) approximation, when the 
main variables depend only on one space coordin- 
ant and time. The main results of investigations to 
solve one-dimensional problems of hydraulics are 
presented. The problems involved dealt with 
gradually varied flows in open chanels, dam failure 
and flows with discontinuous waves, flows in com- 
plex channel systems with rings and branches, and 
unsteady hydraulic processes in pipelines and their 
system. The mathematical formulation of the 
boundary value problem on a graph is discussed 
and examples of calculation are given. (Baker-IVI) 
W85-04119 


FINITE ELEMENT SOLUTIONS FOR MASS 
OSCILLATIONS IN SURGE TANKS, 
University Coll., Cork (Ireland). Dept. of Civil 


ae ring. 

icKeogh, and P. W. France. 
Advan in Water Resources, Vol. 6, No. 4, p 
200-204, December, 1983. 3 Fig, 4 Tab, 15 Ref, 1 
Append. 


Descriptors: *Surge tanks, *Mass oscillations, 
*Finite element method, Computers, Mathematical 
= Oscillations, Friction, Flow rate, Water 
surface. 





The motion of the water surface in a surge tank 
following complete or partial valve closure has 
been ied by numerical but was limit- 
ed in application due to the high cost and restrict- 
ed accessibility of large computers. A finite ele- 
ment technique is described which uses the method 
of weighted residuals for the solution of mass 
oscillations in surge tanks. Three weighting func- 
tions, uniform, linear and Galerkin, are applied and 
the results are compared with those from alterna- 
tive techniques. The relatively simple case of surge 
analysis with flow rate change in the penstock, but 
neglecting tunnel friction, is first considered as a 
direct analytical solution is available. Friction is 
then included for comparison with a hical and 
analogue solution. Using either a uniform or linear 
weighting function, it gives accurate results for the 
case of frictionless flow, and solutions which com- 
pare favorably with an analogue or graphical tech- 
nique when friction is included. Galerkins’s 
weighted residual approach led to artificial numeri- 
cal damping of the oscillations. The recurrence 
formula was simple to program with the minimum 
amount of data preparation. Each new level in the 
surge tank is printed out, used twice in the recur- 
rence relationship, and then discarded so no large 
arrays are needed. A fast and economic solution 
can be obtained as computer run time and storage 
are low. (Moore-IVI) 

W85-04155 


PUMPED-STORAGE HYDROPOWER 
SCHEMES: INTEGRAL PLUME MODELS FOR 
PUMPBACK SIMULATIONS, 

Salford Univ. (England). Dept. of Mathematics. 
B. Henderson-Sellers. 

Advances in Water Resources, Vol. 6, No. 4, p 
224-239, December, 1983. i7 Fig, 2 Tab, 47 Ref, 3 
Append. 


Descriptors: *Pumped storage, *Pumpback, 
*Plumes, Simulation, Jets, Water circulation, Den- 
sity, Entrainment, Hydroelectric plants, Reser- 
voirs, Buoyancy. 


In a pumped-storage scheme, the water boven 4 
into the upper reservoir during the pumpbac 
phase of the cycle is unlikely to be of the same 
density as the ambient water at the level of the 
outlet. Most inflows have both buoyancy and mo- 
mentum and are known as forced plume or buoy- 
ant jets. Integral plume rise formulations for sub- 
merged jets in reservoirs are analyzed for imple- 
mentation in models of pumped-storage hydropow- 
er schemes. Calculations of entrainment require 
adequate representation of length scales, cross-sec- 
tional profiles, the entrainment coefficient and the 
zone of flow establishment (ZFE). The Froude 
number dependence of both ZFE characteristics 
and entrainment coefficient should be included to 
avoid errors in both calculated entrainment and the 
levels from which this entrained water is to be 
abs . In the case of a line source or a row of 
point diffusers, the problem of merging must be 
considered, but their appears as yet to be no unique 
method of representing this merging. The Boussin- 
esq approximation is acceptable except in the case 
of highly buoyant inflows and current simulations 
are unlikely to be anything other than a second 
order problem in descriptions of the pumped back 
inflow. (Moore-IVI) 

W85-04158 


SATURATED-UNSATURATED TRANSIENT 
FINITE ELEMENT SEEPAGE MODEL FOR 
GEOTECHNICAL ENGINEERING, 

Saskatchewan Univ., Saskatoon. Coll. of Engineer- 


ing. 

L. Lam, and D. G. Fredlund. 

Advanced Water Resources, Vol. 7, No. 3, p 132- 
136, September, 1984. 2 Fig, 13 Ref. 


Descriptors: *Finite element method, *Seepage, 
*Model studies, Dams, Porous media, Aeration 
zone, Saturation zone, Mine wastes, Groundwater 
mounding, Groundwater movement, Infiltration, 
Evaporation. 


A two-dimensional transient finite element seepage 
analysis model is proposed and two example prob- 
lems are presented to demonstrate the capabilities 


of the model. Example 1 is seepage through a 
homogeneous dam with a horizontal drain. Exam- 
ple 2 involves groundwater seepage under a tail- 

impoundment. Generally seepage under an 
impoundment is considered as taking place in three 
stages. Stage 1 is the advance of water from the 
impoundment through the unsaturated zone to the 
saturated zone which is delineated by the water 
table. Stage 2 is when the water contacts the water 
table and starts building up a groundwater mound 
towards the impoundment. Stage 3 occurs if the 
groundwater mound comes in contact with the 
impoundment. At this stage, the soil underneath 
the impoundment is saturated, and water flows 
from the impoundment directly into the saturated 
zone. The traditional saturated only approach was 
found to be a special case to the saturated-unsatu- 
rated model. The saturated-unsaturated model pro- 
vides a more realistic representation of the actual 
situations, and —_— to a much wider range of 


“it 


SIMPLE METHODS TO EVALUATE RELA- 
TIVE EFFECTS OF LONGITUDINAL EN- 
CROACHMENTS, 

L. A. Traille, and D. L. Chery, Jr. 

Transportation Research Record, 922, p 46-53, 
1984. 8 Fig, 7 Ref. 


Descriptors: *Floodplains, *Channels, *Highways, 
*Encroachment, Stage, Simulation, Mathematical 
models, Flood peak. 


Simplified graphical solutions were developed that 
provide short-cut methods for easy assessment of 
encroachment impacts to aid highway planners 
and others who must site structures and fills in 
natural floodplains. Changes in stage (water-sur- 
face elevation) and hydrograph peak discharge due 
to encroachments were determined. The simula- 
tion results indicate that the change in water-sur- 
face profile can be expressed as a function of the 
valley section’s conveyance distribution in the 
main channel and floodplains, the average flow 
depth in the overbanks (expressed as a depth above 
bank-full stage), the Fronde number of the flow in 
the unencroached conditions, and the degree of 
constriction (conveyance reduction) in the over- 
banks due to the encroachment. Constricting the 
natural channel valley by encroaching laterally 
was found to decrease the rate of hydrograph 
attenuation and thus to increase the natural peak- 
outflow hydrograph. The characterisic shape of 
the inflow hydrograph, as defined by the peak- 
discharge rate and the time of rise of the inflow 
hydrograph, was found to exert considerable influ- 
ence on the attenuation of a flood. (Baker-IVI) 
W85-04333 


SIMPLE METHODS FOR _ ESTIMATING 
BACKWATER AND CONSTRICTION SCOUR 
AT BRIDGES AND ABRUPT ENCROACH- 


MENTS, 
S. W. Taylor, and H. W. Shen. 
Transportation Research Record 922, p 54-64, 


1984. 17 Fig, 14 Ref. 


Descriptors: | *Encroachments, *Backwater, 
*Scour, *Constrictions, *Bridges, Floodplains, Re- 
gression analysis, Piers, Channels. 


Expressions for backwater based on the conserva- 
tion of energy in open-channel flow are presented 
for five commonly occurring bridge crossings. To 
satisfy the one-dimensional flow assumption, the 
theories of potential flow and empirical results 
were used to locate cross sections in zones of 
nearly one-dimensional flow. An expression for 
constriction scour was derived as a function of the 
ratio of channel width to bridge opening width and 
exponents describing the bed-load transport rate. A 
procedure referred to as the known cross-section 
method was developed for easily assessing the 
effects of constriction scour on backwater. 
Through numerical simulation, dimensional analy- 
sis, and regression analysis, explicit relations for 
bridge backwater were developed for both rigid- 
and movable-boundary conditions. For bridge 
piers, it was found that the backwater is a function 
of the Froude number, the kinetic-energy coeffi- 


ENGINEERING WORKS—Field 8 
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cient, and a pier energy-loss coefficient. The 
Froude number and the ratio of bridge opening 
width to channel width were found to describe the 
backwater in a channel abrupt encroachment. In 
the case of floodplain encoachments, the Froude 
pigeon and the ratio of —_ channel conveyance 
to total conveyance were primary parameters 
controlling backwater. These solutions are of an 
accuracy suitable for use in a bridge feasibility or 
preliminary design study; the backwater regression 
equations, however, are not intended for detailed 
analyses. Step-by-step procedures are given to 
demonstrate how the simple backwater and con- 
striction scour relations may be applied to feasibili- 
C—- (Baker-IV1I) 
85-04334 


MODELING OF FLOW VELOCITY USING 


Poznan Technical Univ. (Poland). Inst of Environ- 
mental Engineering. 

H. Majcherek. 

Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 79-92, January, 1985. 4 Tab, 19 Ref. 


Descriptors: *Weirs, *Mathematical models, *Ve- 
locity, Channels, Head, Flow discharge, Weir 
crest. 


Basic pe for determining the cross-section 
shape of the channel, in which the average flow 
velocity is a specified function of the head, v = 
v(h), are derived in this work for the case of 
modeling of flow velocity with proportional weirs. 

tudies are carried out for one- and two-part weirs 
with discharge characteristics described by a 
power function. For both types of weirs, functions 
that represent the channel cross-section shape are 
calculated from the flow continuity condition de- 
veloped for the weir and in the upstream channel. 
The study on possibility of application of two-part 
weirs comprises two partic’ cases: when the 
weir crest is located at the channel bottom and 
when the weir crest is located above the channel 
bottom. The work also presents particular solu- 
tions for flow velocity described with a function in 
the form of power monomial. (Author’s abstract) 
W85-04396 


LDA MEASUREMENTS IN OPEN CHANNEL, 
Alberta Univ., Edmonton. Dept. of Civil Engi- 


neering. 
P. M. Steffler, N. Rajaratnam, and A. W. Peterson. 
Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 119-130, January, 1985. 8 Fig, 1 Tab, 20 Ref, 1 
Append. 


Descriptors: ey = channel flow, *Velocity, *Tur- 
bulence, Laser Doppler Anemometer, Law of the 
wall, Shear stress. 


Some mean velocity and turbulence measurements 
in a smooth rectangular channel are presented for 
three aspect ratios equal to 5.08, 7.83, and 12.3 
obtained with a Laser Doppler Anemometer 
(LDA). The longitudinal velocity measurements in 
the viscous sublayer were found to agree well with 
the linear form of the law of the wall. Near the 
side wall, the velocity profiles were found to drop 
off from the log-law line, thereby exhibiting a 
significant dip in the velocity profile near the 
water surface. Whereas the profile of the longitudi- 
nal turbulent shear stress is linear in the central 
region of the channel (away from the immediate 
vicinity of the bed), in the wall region, the shear 
stress profiles are rather complicated. Turbulent 
shear stress profiles are also measured in the cen- 
tral as well as wall regions. (Moore-IVI) 
W85-04399 


BED SHEAR FROM VELOCITY PROFILES: A 
NEW APPROACH, 

Indian Inst. of Science, Bangalore. Dept. of Civil 
S. Vedula, and A. Ramakrishna Rao. 

Journal of Hydraulic Engineering, Vol. 111, No. 1, 
p 131-143, January, 1985. 3 Fig, 1 Tab, 14 Ref, 1 
Append. 
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A new binary law of velocity distribution has been 
to describe the velocity profile for the 

w region. The law is a combination of 

law, valid in the wall (inner) region, 

lic law, pen pe eg eg er cm 

e flow. The validity of the has been 

based on earlier eet Sow on flat > og 


A. Uyumaz, and Y. Muslu. 


Journal of ol. 111, No. I, 


Hydraulic Engineering, V: 
p 144-160, January, 1985. 21 Fig, 1 Tab, 8 Ref, 1 
Append. 


Descriptors: *Weirs, *Side weirs, *Flow, *Circular 
channels, Finite difference method, Supercritical 
flow, Subcritical flow, Water surface profiles, 


Sa canieunaee 
a 
ed in fen method for practical use. 
experiments cover sub- and supercritical athe 
_and water surfaces are observed for both. 
The dis discharge coefficients are obtained for sub- 
and supercritical regimes. Derived expressions for 
os weir discharge and water —— — 
flor these regimes are compared with ex; 
results. (Author’s abstract) one 
W85-04401 


8C. Hydraulic Machinery 


SCALE EFFECTS IN PUMP SUMP MODELS, 
Worcester Polytechnic Inst., Holden, MA. Alden 
Research Labs. 


— of a pump sump to 
“a ‘4 to determine wheth- 
the predictive ability of 
sumps with such large 

—— on vortexing, 


ae g vo Oe eee ie (IVD 
—— Froude scaled velocities. (Baker-IVI) 


85-03775 
8D. Soil Mechanics 


EARTHQUAKE DEFORMATION OF CENTRI- 
FUGE MODEL BANKS, 


California Univ., Davis. Dept. of Civil Engineer- 


ee hnical Engineering, Vol. 110 
oO! tec! » Vol. 

No. 12, p 1697-1714, December, 1984. 11 Fig, 1 
Tab, 17 Ref, 1 Append. 

Descriptors: *Earthquakes, *Deformation, *Em- 
bankments, Earthworks, Centri models, Slid- 
ing block analysis, Model studies, ake engi- 
neering, Resonance, Shear strain. 


Integrity of spillways, filters, drains, and other 
structures on or in embankments depend on the 
magnitude and mechanism of deformation in earth- 
uakes even if collapse does not occur. A 

dliding block analysis, which allows the sliding 
resistance to be nonlinear was 


earthquakes. The centrifug: 
ws along relatively wide shear bands during 
base shaking, contrary to the assumption of the 
—— Newmark sliding block ye a that a 
distinct slip surface forms. The sliding resistance 
ee ee ee” 
ized by visco-elastcplastic than rigid-plastic behav- 
ior. The analytical model has been used to predict 
the behavior of physical centri models shaken 
during centrifuge flight using Bumpy Road 
The i and disp 


trifuge modeling 
technique is a useful tool for ge dh 
and verification of analytical models, 
earthquake engineering where detailed field evi- 
dence is in acute shortage. The beauty of sliding 
block models is their simplicity. Nonlinear effects 
and resonance effects can be accounted for and can 
be mentally visualized and easily understood. 


(Moore-IV1) 
W85-03812 


CENTRIFUGE MODEL TESTS ON BEARING 
CAPACITY OF CLAY, 
Tokyo Inst. of Tech. (Japan). Dept. of Civil Engi- 


neering 

A. Nakase, O. Kusakabe, and S.-F. Wong. 

Journal of Geotechnical Engineering, Vol. 110, 
No. 12, p 1749-1765, December, 1984. 16 Fig, 5 
Tab, 14 Ref, 1 Append. 


Descriptors: *Clay, *Centrifuge models, *Bearing 
capacity, Soil water, Pore pressure, Shear strength, 
Footings, Model studies, Consoli 


des tenting sapeslay ots sitp Seoul be eonteaty 
beni seen of a strip footing on normally 

wasaki clay was performed. The 

proposed prototype is a normally consolidated clay 
foundation having undrained shear in- 


Booker’s plasticity solution and Nakase’s slip circle 
solution. Adjustment was also made for the 90% 
consolidation. The results reveal the Davis-Book- 
er’s solution (smooth) formed the lower limit of 
bearing capacity and that solutions for the bearin; 
capacity of clay, having undrained shear stren, 
increasing with depth, is relevant. (Author’s ab- 


stract) 
W85-03813 


HYDROGEOLOGIC CONTROL AND STATIS- 
a PREDICTION OF ACTIVE MASS 


IOVEMENT, 
Florida Atlantic Univ., Boca Raton. 
Bulletin of the Association o of Engineering Geolo- 
Se a bee 21, ee 4, p 479-494, November, 1984. 9 


nr E ; 
ert, Fementlly, interned weer. 


Seen Sadislaae tilts a. dins oaniioe 


of a pon Ie material weed toate we bya ge oii 


'y or mass permeability 

by active mass captamaes. 
mass movement is quanti- 
on an extensive research 


voir for infiltrated. reclpitation, 
acting as a reservoir for precipitation, 
furnishes a steady supply of water to the slope 
= initiates and mass mo - 
oe eg, h pore water pressures in 
lose ig ail ouabadioe to tacemeeeiivennt phe- 
nomenon under study, but the accelerated rate of 
pacer Ml elle age Bil pence geld 
or ae ving cui pore oe Bila 
over! fer. Hy varia- 
bles are disci wees r weak to rd controls 
contributing to patterns eeinn to mass move- 
ment. Waeaeeer es consist of 
permeable materials over cohesive 
sls nt noarid climate, the ae geolo- 
gist some considerable be of 
active instability and and although statistical methods 
adapted Fase roblems be Io- 
to in engineering geo! 
gy, these msathods choekd te selected with Sate and 


weasaine Our 


DISSECTING A DAM, 
Service, Chester, PA. 
L. L. E. Thomas. 
Bulletin Geolo- 


of the Association of 
gas Vo 21, No. 4, p 509-514, November, 1984. 6 





age, 


fracturing caused by the water used in drilling or 
in constant head permeability testing. The density 
and moisture content of the embankment were 


TRENDS AND DEBATABLE ASPECTS IN EM- 
BANKMENT DAM ENGINEERING, 





eet S4. (J.L.), San Diego, CA. 

International Water Power and Dam Constuction, 

er 36, No. 12, p 26-32, December, 1984. 1 Fig, 14 
ef. 


Descriptors: *Embankments, *Dam construction, 
Dams, Safety, Economic aspects, Rockfill dams, 
Earth dams. 


Construction practices for embankment dams have 
pr many changes over the last one or two 
incentive for change has come from 
re fronts: first to decrease costs, and second to 
increase safety margins. Specific areas where im- 
= rovements have been made include downstream 
ters, cracking, differential settlement control, cri- 
teria for impervious earth core materials, seepage 
cutoff collars on concrete structures, downstream 
filters for impervious cores of coarse broadly 
graded soils, upstream filters for clay cores in 
central core rockfill dams, upstream sand zones in 
central core dams as crack fillers, dispersive clay, 
divergent and convergent foundations, and con- 
crete face rockfill dams. (Baker-IVI) 
W85-04032 


USE OF DISCRIMINANT ANALYSIS WITH 
SATURATION EXTRACT DATE TO IDENTIFY 
DISPERSIVE CLAY SOILS, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

D. Craft. 

Report REC-ERC 83-15, December, 1983. 70 p, 1 
Fig, 4 Tab, 14 Ref, 5 Append. 


Descriptors: *Dispersants, *Soil dispersants, *In- 
terstitial water, *Soil classification, Nondisper- 
sants, McGee Creek Project, Discriminant analy- 
sis, Classification, Statistical analysis, *Oklahoma, 
*Clays. 


Soils from the McGee Creek Project, Farris, Okla- 
homa, may be classified as dispersive or nondisper- 
sive by substituting selected pore-water data into a 
discriminant function. The discriminant function 
was derived from a discriminant analysis (a multi- 
variate statistical classification technique) of pore- 
water variables in a 28 sample data set: weight 
percent water in the saturated past, pH of the pore- 
water, log of the corrected 25 C pore-water con- 
ductivity (in microsiemens), and the log of the 
ose sodium concentration (in milliequiva- 
lents per liter). Suggestions for using the derived 
discriminant function as part of a sample field test 
and precautions regarding data interpretation are 
presented. — resented is a brief description of 
discriminan ysis and its use with the SPSS 
(Statistical Faaese for the Social Sciences) sub- 
program discriminant. 
W85-04219 


CAUTIONS OF REINFORCED EARTH WITH 
RESIDUAL SOILS, 

V. Elias, and P. Swanson. 

Transportation Research Record 919, p 21-26, 
1984. 9 Fig, 3 Tab, 4 Ref. 


Descriptors: *Earthworks, *Backfill, *Reinforced 
earth, Construction, Fines, Moisture content, Soil 
texture, Soil properties, Soil water. 


Construction of a reinforced earth wall began 
during the winter of 1978-79 in Virginia. The wall 
consisted of nine sections, which totaled more than 
35,000 sq ft of exposed surface area. The walls 
varied in height; the maximum section was about 
23 ft. Performance and problems encountered in 
this project which used fine-grained residual soils 
as backfill are documented. Fines content and 
moisture content were important factors in con- 
struction. Between 10 and 20% passing the 15 
microm size, the fine-grained portion of the fill 
controls the desired strength properties. The use of 
Reinforced Earth backfill with a higher percentage 
of fines can result in a significant reduction of strip 
pull-out capacity and decrease the internal stability 
of the wall. The reduction in frictional strength 
with increasing percentage of fines is even more 
pronounced in saturated soils. Caution should be 
exercised when using residual soils as Reinforced 


Earth backfill. The fines content of residual soils is 
subject to large variations over small distances. 
Also, coarse-grained highly-micaceous sands 
common to the residual soils of the Piedmont 
region exhibit a marked sensitivity to moisture and 
significant strength reduction with increased com- 
paction moisture content. The combination of 
moisture sensitivity and highly variable fines con- 
tent requries strict quality control during construc- 
tion to avert problems in these soil types. (Baker- 
IVI) 

W85-04326 


EFFECTS OF PREDRILLING AND LAYERED 
SOILS ON PILES, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

PS. Yang, A. M. Wolde-Tinsae, and L. R. 
Greimann. 

Journal of Geotechnical Engineering, Vol. 111, 
No. 1, p 18-31, January, 1985. 9 Fig, 5 Tab, 14 Ref, 
1 Append. 


Descriptors: *Predrilling, *Layered soils, *Piles, 
*Soil physical properties, Computers, Bridge con- 
struction, Vertical load, Carrying capacity, Ther- 
mally induced movement, Algorithms, Soil com- 
paction. 


A state-of-the-art nonlinear finite element algo- 
rithm for pile-soil interaction has been developed 
and implemented in a modular computer program 
to study the effects of predrilled oversize holes and 
layered soils on the vertical load carrying capacity 
of piles in integral abutment bridges where ther- 
mally induced lateral movements occur. A 40-ft 
(12-m) H pile embedded in very stiff clay is used to 
study the effect of a predrilled oversize hole with 
or without sand fill. Numerical results showed that 
the vertical load carrying capacity of H piles is 
significantly affected by predrilling. The study of 
layered soils included the case where compacted 
soil (50 or more blow counts in standard etra- 
tion tests) is used as a fill on top of different layers 
of natural soil. For such cases, the numerical re- 
sults indicated that the type of failure is greatly 
influenced by depth of the compacted soil. (Au- 
thor’s abstract) 

W85-04383 


SLOPE RELIABILITY AND RESPONSE SUR- 
FACE METHOD, 

Weidlinger Associates, Menlo Park, CA. 

F. S. Wong. 

Journal of Geotechnical Engineering, Vol. 11, No. 
1, p 32-53, January, 1985. 9 Fig, 7 Tab, 17 Ref, 3 
Append. 


Descriptors: *Slope reliability, *Response surface 
method, Simulation, Statistical reliability analysis, 
Soil properties, Finite element method. 


A method to analyze reliability of soil slopes using 
the response surface method is described. The soil 
slope is modelled and analyzed by a finite element 
code as in prevalent deterministic studies. The 
simulation which is usually expensive, is repeated a 
limited number of times to give point estimates of 
the response corresponding to uncertainties in the 
model parameters. A graduating function is then fit 
to these point estimates so that the response given 
by the finite element code can be reasonably ap- 
proximated by the graduating function within the 
region of interest. The approximating function, 
called the response surface, is used to replace the 
code in subsequent repetitive computations re- 
quired in a statistical reliability analysis. The pro- 
cedure is applied to a sample problem in slope 
stability involving uncertain soil prc, 2rties. It is 
shown that the slope stability statistics from the 
response surface is within 1-9% of the statistics 
based on a direct Monte Carlo simulation using the 
finite element code. The merits of such an ap- 
proach to reliability analysis are examined. (Au- 
thor’s abstract) 

W85-04384 


ENGINEERING WORKS—Field 8 
Materiais—Group 8G 


8E. Rock Mechanics and 
Geology 


USING POOR QUALITY ROCK MATERIALS 
FOR DAM BUILDING, 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
USSR i Inzhenernoi Gidrogeologii, Moscow 
V. G. Melnik, and M. V, Vitenberg. 

International Water Power and i Construction, 
hae 36, No. 12, p 17-20, December, 1984. 5 Fig, 3 


Descriptors: *Dam construction, *Rocks, *Con- 
struction materials, Stability, Earth dams, Rockfill 
dams, Deformation, Seepage, Compressibility. 


Some poor quality, but available, materials are 
assessed as to their suitability for building earth 
and rockfill dams. The test program was designed 
to investigate such primary indices as dry unit 
weight and specific avy, compression strength 
of dry unsaturated soil, characeristic water content 
and grain-size distribution of fines. Stability, defor- 
mations and seepage properties as well as com- 
pressibility of the par 2 me { materials were stud- 
ied by centrifugal modeling. Laboratory tests were 
checked and corrected in the field. Test results 
indicated that poor quality rock materials are well 
graded, have high stability characteristics and can 
be well compacted. Therefore, they are compara- 
ble with hard rock materials. One of the s 
characteristics of these materials is their ability to 
deform badly in a loose state under insufficient 
compaction and especially in a saturated state. 
Most of the deformations take psa during the 
construction period and the deformations in the 
completed structure do not exceed 1%. To de- 
crease the amount of construction and post con- 
struction deformations as well as settlements in the 
saturated state, it is necessary to try for a maximum 
density of not less than 1.9-2 t/cu m. (Baker-IVI) 
W85-04029 


8F. Concrete 


USE OF POLYURETHANE GROUTS AND 
GROUT TUBES, 

Kochi Univ. (Japan). 

B. Kriekemans. 

International Water Power and Dam Construction, 
Vol. 36, No. 12, p 24-26, December, 1984. 4 Fig. 


Descriptors: 
loss, Leakage, Seals, 


A number of different grouts and grouting tech- 
niques for sealing leaks one been developed over 
the last decade. Depending on the conditions, dif- 
ferent materials can be used. TACSS 020 NF is a 
polyurethane grout that forms a rigid foam to seal 
water leakage in non-moving or underwater struc- 
tures. Flex 44, is a polyurethane grout that forms a 
flexible foam (220% elongation) to seal leakage in 
moving cracks or expansion joints. TACSS 025 
NF is a low viscosity polyurethane grout mainly 
used for curtain grouting or soil stabilization. 
These grouts are liquids that will start to react, 
expand and form a polyurethane foam when they 
come in contact with water. (Baker-IVI) 
W85-04031 


Botrg s *Leaks, *Dams, Water 
, Sealants, Polyurethane. 


EVALUATION OF SEMICIRCULAR CANALS, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 8A. 
W85-04221 


8G. Materials 


USING PLASTIC PIPE PROPERLY IN CON- 
SERVATION STRUCTURES, 

Soil Conservation Service, Washington, DC. 

O. Perez. 

Agricultural Engineering, Vol. 65, No. 3, p 6-8, 
March, 1984. 





Field 8—ENGINEERING WORKS 
Group 8G—Materials 


Descriptors: *Plastics, *Pipes, Sang conserva- 
tion, e, Pipelines, Waste man- 
aetna tye = Physical properties. 


eieatls give bee Sten eed euapiet oS) 
fully in many Soil Conserv: ation Service (SCS 
projects such as structures oa on water Cera te 
rugated perforated tubing in agricultural land 
irrigation en ora outlets 
for terraces, erosion control structures, and special 
Sn pintio va strip mine ———. pore avail- 
appropriate for tion is 
rete a to less st than conventional flentble pipe of 
the same diameter, such as corrugated metal con- 
duit, it is much ep fhe ible to deformation 


wl throne r installation con- 
lore is 


iowa Cooperative Fishery Research Unit, Ames. 
For primary bibliographic entry see Field 2H. 
'W85-03826 


RELATIONSHIP OF YOUNG-OF-THE-YEAR 
NORTHERN PIKE TO AQUATIC VEGETA- 
TION TYPES IN BACKWATERS OF THE 


UPPER MISSISSIPPI RIVER, 
National Fishery Research Lab., La Crosse, WI. 
L. E. Holland, and M. L. Huston. 


North American Journal of Fisheries Management, 
bay 4, No. 4B, p 514-522, Fall, 1984. 5 Fig, 2 Tab, 
21 Ref. 


——- : *Fish, *Aquatic vegetation, *Missis- 
sippi River, *Fish management, Habitats, Food, 


Oxygen. 


The association of young-of-the-year northern pike 
with different aquatic plant types was studied to 
evaluate the —— of a potential loss of aie 
ters on available fish nursery habitats in the upper 
Mississippi River. Eight biweekly collections were 
me at i of O) —— lentic gence in 
yrapaion ‘00! spring, average catches 
of northern pike from areas with submerged vege- 
tation were nearly three times greater from 
areas with emergent vegetation, and more than 210 
times greater than from an area with no vegetation. 
This pattern was continued until late summer, 
when the young became more common in the 
more “—, oxygenated, less heavily vegetated 
waters. Food varied among fish in different vege- 
tation types. However, no significant patterns of 


ul, 

though preference for 

habitats with submerged vegetation was seemingly 
not related to food, the overall production of 
young was clearly best in these habitats. It is 
suggested that methods used in the future to miti- 
gate a rapid loss of backwaters or to revitalize 
backwaters must protect the integrity of sub- 
merged vegetation beds near spawning areas. Al- 
though juveniles were closely associated with sub- 
merged vegetation through much of the study, 
movement out of these areas later in the summer as 


water flows through the vegetation beds also must 
be maintained. If critical nursery habitat is limited, 
the value of available sites might be prolonged by 
increasing the water vegetation edge with 
channels anak 4 the beds. Floating vegetation 
was not used widely by young-of-the-year north- 
ern pike and could be selected against in a habitat 
revitalization project. (Baker-IV1) 
W85-03834 


NON-EXPLOSIVE DEMOLITION OF ROCK 
TO IMPROVE FISH HABITAT, 

National Forest, Ketchikan, AK. 
K. C. Tappel. 


North American Journal of Fisheries Management, 
Vol. 4, No. 4B, p 569-573, Fall, 1984. 1 Fig. 


Descriptors: ‘*Fish populations, *Demolition, 
*Prince of Wales Island, *Alaska, Habitats, Fish 
management, Rock excavation. 


A bedrock waterfall on Prince of Wales Island, 
Alaska was altered using a non-explosive demoli- 
tion agent to improve passage conditions for anad- 
romous salmonids. A small pool halfway up the 
waterfall was enlarged to provide an intermediate 
jumping poo! for fish ascending the waterfall. Non- 
explosive demolition agents use the enormous ex- 
pansive stress generated by hydration to fracture 
rock and concrete. During the first excavation at 
this particular site, 21 holes were drilled into bed- 
rock to an average depth of 1.5 ft with holes 
spaced about 2 foot apart and angled slightly 
toward the area to be excavated to ensure fractur- 
ing towards the rock surface. S-Mite powder was 
mixed with water, poured into the drilled holes, 
and allowed to react for several days. Although 
initial fracturing occurred within 12 hr, the expan- 
sive stress continued to increase for up to 2 weeks. 
Time of reaction depends on temperature, configu- 
ration of rock, and the angle, spacing and diameter 
of the drill holes. (Baker-IVI) 

W85-03837 


— OF THE BLACK BASS FISHERY IN 
LAKE MEAD AND A PROGRAM TOWARD 

RESTORATION AND ENHANCEMENT, 

Arizona Game and Fish Dept , Phoenix. 

S. A. Morgensen, and C. O. Padilla. 

Available from the National Technical Information 

Service, Springfield, VA 22161. USBR Final 

Report, October 1, 1977 to June 30, 1982. 114 p, 21 

Fig, 32 Tab, 72 Ref, 3 Append. Contract/Grant 

No. 7-07-30-X0028. 


Descriptors: *Fisheries, Bass, *Population dynam- 
ics, *Population density, *Lake fisheries, Lakes, 
Nesting, Water level fluctuations, Enrichment, 
Fish stocking, Cost analysis, Engineering, *Lake 
Mead, *Colorado River. 


A five year study of the population level of black 
bass in Lake Mead included: (1) evaluating what 
factors were responsible for the decline in the 
and whether this loss in production was 
related to recruitment, (2) analyzing how water 
levels could be manipulated to improve the fishery, 
and (3) determining if artificial enhancement, alone 
or in combination with water level manipulations, 
could be used to restore the fishery to 1959 levels. 
The contribution of black bass to the total sports 
harvest was evaluated and correlated with a study 
of the economic value of the fishery. Bass nesting 
success was maintained, monitored and correlated 
with water level fluctuations and cover. The effect 
of water level fluctuations on food and cover 
conditions for young bass was also investigated, 
including analysis of artificial enhancement efforts. 
Additionally, the feasibility of stocking fingerling, 
yearling or catchable bass was investigated. The 
major cause of decline of bass was construction of 
Glen Canyon Dam upstream of Lake Mead. 
Water-level fluctuations are the second cause. Rec- 
tions include control of fluctuation, en- 
hancing habitat by control of vegetation, and 
stocking. 
W85-04209 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


WATER-RELATED DISEASE OUTBREAKS 
ANNUAL SUMMARY, 1982. 

Centers for Disease Control, Atlanta, GA. 

For primary bibliographic entry see Field 5C. 
W85-04220 


10C. Secondary Publication 
And Distribution 


“RESOURCES INVESTIGATIONS IN 
NORTH DAKOTA--FISCAL YEAR 1984, 
Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

L. A. Hall, and R. L. Kuzniar. 

Available from the OFSS, USGS, Box 25425, Fed. 
Ctr. Denver, CO 80225. USGS Open-File Report 
84-429, 1984. 59 p, 4 Fig. 


Descriptors: *Water resources development, Hy- 
drology, Groundwater, Surface water, Water qual- 
ity, Hydrologic data collections, *North Dakota, 
*Water investigations. 


This report is a listing of all ongoing water re- 
sources projects in North Dakota in fiscal year 
1984. The report is p to inform interested 
Federal, State, and | agencies and private indi- 
viduals of the activities of the Water Resources 
Division in the state. Information on each project 
includes objectives, approach, progress in 1983, 
plans for 1984, completed and planned reports 
products, and the name of the project chief. 
(USGS) 

W85-03909 


OKLAHOMA: SUMMARY OF ACTIVITIES OF 
THE U.S. GEOLOGICAL SURVEY, WATER RE- 
_— DIVISION, OKLAHOMA DISTRICT, 
1 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

&. ke Hanson, J. C. Scott, and J. K. Kurklin. 
USGS Open-File Report 83-767, 1983. 104 p, 8 
Fig, 3 Tab, 262 Ref. 


Descriptors: Surface water, Groundwater, Water 
quality, *Oklahoma, *Projects. 


A summary is presented of water resources activi- 
ties conducted by the Water Resources Division of 
the U.S. Geological Survey, Oklahoma District, in 
1983. It contains brief descriptions of all current 
and recently completed projects and the status of 
each project. A list of all | yoearne reports related 
to the water resources of Oklahoma is given. It 
contains a listing of all current and historic stream- 
flow gaging stations, water-quality stations, reser- 
voir stations, and groundwater and precipitation 
sites maintained by the Geological Survey. 
(USGS) 

W85-03922 





ABU DHABI 
Sewage Treatment in Abu Dhabi, 
W85-04009 5D 


ACID LAKES 


Inwash of Catchment Diatoms as a Source of 
Error in the Sediment-Based Reconstruction of 
pH in an Acid Lake, 

W85-03880 5A 


Hydrologic Analyses of Acidic and Alkaline 


Lakes, 
'W85-03993 2H 


ACID MINE DRAINAGE 
eae ae ee cee eee 
near Lake Hope, Ohio--A Preliminary Data 


Report, 
'W85-03950 5G 


Sulfate Reduction in Freshwater Sediments Re- 
ceiving Acid Mine Drainage, 

'W85-04263 5B 
Acid Mine-Water and Agricultural Pollution in 
a River Skirting the Donana National Park, 


(Guadiamar River, South West Spain), 
W85-04293 5B 


ACID RAIN 


Causes of Acidification of Four Streams on 
Laurel Hill in Southwestern Pennsylvania, 
W85-03861 5B 


Acidification of Headwater Streams in the New 
Jersey Pinelands: A Re-Evaluation, 
W85-03877 5B 


Atmospheric Deposition: Sample Handling, 
Storage, and Analytical Procedures for Chemi- 
cal Characterization of Event-Based Samples in 
North Dakota, 

W85-03949 SA 


Botanical Aspects of Acidic Precipitation, 
W85-04176 


Problems of Causation in Private Legal Reme- 
dies for Damage from Acid Rain, 
W85-04185 6E 


Early Biotic Responses to Advancing Lake 
Acidification, 
W85-04198 5C 


Changes in the Temporal Behavior and Size 
Structure of Plankton Systems in Acid Lakes, 
W85-04199 5C 


Effect of Lake pH on Microbial Decomposition 
of Allochthonous Litter, 
'W85-04200 5C 


pH-Related Changes in Attached Algal Commu- 
nities of Softwater Lakes, 
W85-04201 5C 


Aquatic Macrophytes and pH as Controls of 
Diversity for Littoral Cladocerans, 
'W85-04202 5C 


Responses of Fish Communities to Acidic 
Waters in Ontario, 
W85-04204 s€ 


Species Composition of Fish Communities in 
Northern Wisconsin Lakes: Relation to pH, 
W85-04206 5C 


Potential for Aquatic Ecosystems Acidification 
in the Sierra Nevada, California, 

'W85-04207 5C 
Acid Rain and Atmospheric. Deposition: Causes, 
Consequences, and Research Needs, 

W85-04235 5B 


SUBJECT INDEX 


Spruce Decline in the Northern Appalachians: 
Evaluating Acid Deposition as a Possible Cause, 
W85-04236 SA 


Neutralization of Acid Runoff by Groundwater 
Discharge to Streams in Canadian Precambrian 
Shield Watersheds, 

W85-04268 2K 


ACID RECOVERY 


Recovery of Acid from Wastewater by Electro- 
dialysis, 
W85-03977 5D 


ACID STREAMS 


Early Biotic Responses to Advancing Lake 
Acidificati 

W85-04198 5C 
Ecological Effect of Acid Conditions and Pre- 
cipitation of Hydrous Metal Oxides in a Rocky 


Mountain Stream, 
W85-04389 2H 


ACIDIC WATER 


Early Biotic Responses to Advancing Lake 
Acidificati 
W85-04198 5C 


Changes in the Temporal Behavior and Size 
Structure of Plankton Systems in Acid Lakes, 
W85-04199 5C 


Effect of Lake pH on Microbial Decomposition 
of Allochthonous Litter, 
W85-04200 5C 


pH-Related Changes in Attached Algal Commu- 
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GEOLOGICAL SURVEY, MENLO PARK, CA. 
Denitrification Associated with Stream Periphy- 
ton: Chamber Estimates from Undisrupted Com- 
munities, 

W85-03852 2H 


Interactions of Solutes and Streambed Sediment; 
1. An Experimental Analysis of Cation and 
Anion Transport in a Mountain Stream, 

W85-03985 2K 


Interactions of Solutes and Streambed Sediment; 
2. A Dynamic Analysis of Coupled Hydrologic 
and Chemical Processes That Determine Solute 
Transport, 

W85-03986 2K 


Transport and Concentration Controls for Chlo- 
ride, Strontium, Potassium and Lead in Uvas 
Creek, a Small Cobble-Bed Stream in Santa 
Clara County, California, U.S.A.; 1. Conceptual 
Model, 

W85-04270 2K 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
GEOLOGIC DIV. 
Specific-Ion Electrode Determinations of Sul- 
fide Preconcentrated from San Francisco Bay 
Waters, 
W85-03978 2K 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Geohydrology, Aqueous Geochemistry, and 
Thermal Regime of the Soda Lakes and Upsal 
Hogback Geothermal Systems, Churchill 
County, Nevada, 
W85-03898 2F 


Low-Flow Transport Models for Conservative 
and Sorbed Solutes - Uvas Creek Studies, 
W85-03948 2B 


Problems in Estimating Self-Supplied Industrial 
Water Use by Indirect Methods--The California 
Example, 

W85-03957 6D 


GEOLOGICAL SURVEY, MIAMI, FL. WATER 
RESOURCES DIV. 
Public Supply Water Use, Palm Beach County, 
Florida, 1978-82, 
W85-03916 6D 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Numerical Simulation of the High Plains Re- 
gional Aquifer, Northwestern Oklahoma, 
W85-03899 2F 


Oklahoma: Summary of Activities of the U.S. 
Geological Survey, Water Resources Division, 
Oklahoma District, 1983, 


W85-03922 10C 
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GEOLOGICAL SURVEY, PORTLAND, OR. WATER RESOURCES DIV. 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Chemical Analyses of Elutriates, Native Water, 
and Bottom Material from Chetco, Rogue, and 
Columbia Rivers in Western Oregon, 
W85-03947 2K 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Hydrologic Condition of the Chicod Creek 
Basin, North Carolina, Before and During Chan- 
nel Modifications, 1975-81, 
W85-03928 4A 


GEOLOGICAL SURVEY, RESTON, VA. 
Palmer Drought Severity Index: Limitations and 


Assumptions, 
W85-03848 2B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Analysis and Characteristics of Simulated Flows 
from Small Surface-Mined and Undisturbed Ap- 
palachian Watersheds in the Tug Fork Basin of 
Kentucky, Virginia, and West Virginia, 
W85-03918 2E 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Water-Quality Study of the Russian River Basin 
During the Low-Flow Season 1973-78, Sonoma 
and Mendocino Counties, California, 
W85-03919 5B 


Geochemistry of Ground Water in the Sacra- 
mento Valley, California, 
W85-03926 2K 


Trace Metals in San Francisco Bay, California, 
near the Proposed San Luis Drain Discharge 
Site: A Preliminary Report, 

W85-03927 5A 


Evaluation of the Potential for Artificial 
Ground-Water Recharge in Eastern San Joaquin 
County, California--Phase 2, 

W85-03933 2F 


Ground Water in the Fresno Area, California-A 
Progress Report, 
W85-03954 2F 


Map of the Carpinteria Area and Vicinity, Santa 
Barbara County, California, Showing Water- 
Level Contours for March 1982, 

W85-03955 2F 


Map of the Carpinteria Area and Vicinity, Santa 
Barbara County, California, Showing Water- 
Level Contours for March 1983, and Net 
Change in Water Level Between March 1982 
and March 1983, 

W85-03956 7C 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Reconnaissance of the Shallow-Unconfined Aq- 
uifer in Salt Lake Valley, Utah, 
W85-03892 2F 


Sanitary Quality of the Jordan River in Salt 
5B 

Reconnaissance of the Quality of Surface Water 

in the Weber River Basin, Utah, 

W85-03930 2K 

Ground-Water Reconnaissance of the Central 

Weber River Area, Morgan and Summit Coun- 

ties, Utah, 

W85-03939 2F 
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GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Water Levels and Water-Level Changes in the 
Prairie du Chien-Jordan and Mount Simon- 
Hinckley Aquifers, Twin Cities Metropolitan 
Area, Minnesota, 1971-80, 
W85-03946 2F 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Availability of Ground Water from the Alluvial 
Aquifer on the Nisqually Indian Reservation, 
Washington, 
W85-03891 2F 


Reconnaissance of the Water Resources of the 
Shoalwater Bay Indian Reservation and Adja- 
cent Areas, Pacific County, Washington, 1978- 
79, 

W85-03906 2F 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 


WATER RESOURCES DIV. 


Wetlands in Florida, 
W85-03894 2H 


Subsurface Storage of Freshwater in South Flor- 
ida: Evaluation of Surface-Water Discharge 
Data at Selected Sites, 

W85-03900 4B 


Ground-Water Resources of St. Johns County, 
Florida, 
W85-03903 2F 


Hydrogeology of the Verna Well-Field Area 
and Management Alternatives For Improving 
Yield and Quality of Water, Sarasota County, 
Florida, 

W85-03904 2F 


Attenuation of Stormwater Contaminants from 
Highway Runoff within Unsaturated Limestone, 
Dade County, Florida, 

W85-03912 5B 


Ground-Water Models as a Management Tool in 
Florida, 
W85-03913 6A 


Ground-Water Models as a Management Tool in 
Florida, 
W85-03924 ae 


Quality of Water Recovered from a Municipal 
Effluent Injection Well in the Floridan Aquifer 
System, Pompano Beach, Florida, 

W85-03932 5E 


Water-Use Computer Programs for Florida, 
W85-03934 7C 


Attenuation of Stormwater Contaminants from 
Highway Runoff within Unsaturated Limestone, 
Dade County, Florida, 

W85-03944 5B 


Enhanced Job Control Language Procedures for 
the SIMSYS2D Two-Dimensional Water-Qual- 
ity Simulation System, 

W85-03953 71C 


Geohydrologic Reconnaissance of Drainage 
Wells in Florida, 
W85-03959 2F 


Regional Flood Relations for Unregulated Lakes 
in West Central Florida, 
W85-03960 2E 


GEOLOGICAL SURVEY, TUCSON, AZ. 


Flash Flood in Tanque Verde Creek, Tucson, 
Arizona, 
W85-03793 2E 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Geohydrology and Water Resources of the 
Papago Farms-Great Plain Area, Arizona, 
Papago Indian Reservation Arizona, and the 
Upper Rio Sonoyta, Sonora, Mexico, 
W85-03920 2F 


Annual Summary of Ground-Water Conditions 
in Arizona, Spring 1982 to Spring 1983. 
W85-03958 2F 


GEOLOGICAL SURVEY, URBANA, IL. 
WATER RESOURCES DIV. 
Water in Sand and Gravel Deposits in McHenry 
County, Illinois, 
W85-03907 2K 


GEORGE WASHINGTON UNIV., 
WASHINGTON, DC. DEPT. OF CIVIL, 
MECHANICAL, AND ENVIRONMENTAL 
ENGINEERING. 
Treatment of a High-Strength Industrial Waste 
in a Continuously Fed, Intermittently Operated, 
Activated Sludge System, 
W85-03867 5D 


GEORGIA UNIV., ATHENS. SCHOOL OF 
FOREST RESOURCES. 
Dependence of Storm Flows on Rainfall Intensi- 
ty and Vegetal Cover in South Africa, 
W85-04284 2E 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). 

Photolysis of Aromatic Compounds in Water in 

the Presence of Hydrogen Peroxide, 

W85-04349 5B 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
FACULTEIT LANDBOUWWETENSCHAPPEN. 
Evaluation of the Burns Model for Nitrate 
Movement in Wet Sandy Soils, 
W85-04248 2K 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
LAB. VOOR MORFOLOGIE AND 
SYSTEMATIEK. 
Water Stress Induction Using Polyethylene 
Glycol in Nutrient Film Techique. Effects of the 
Photosynthetic Parameters of three Tomato 
Species and one Hybrid, 
W85-03838 21 


GOETEBORG REGIONAL SEWERAGE CO. 
(SWEDEN). 

Beneficial Use of Sewage Sludge in the Gothen- 

burg Region, Sweden, 

W85-04003 SE 
GORE AND STORRIE LTD., TORONTO 
(ONTARIO). WATER RESOURCES DIV. 

Impact of Proposed Glengowan Dam Flow 

Augmentation on Thames River Water Quality, 

W85-04044 6G 


GOVERNMENT OF THE NORTHWEST 
TERRITORIES, YELLOWKNIFE. 
Statistical Considerations in the Evaluation of 
Chronic Aquatic Toxicity Studies, 
W85-03971 5A 


GOVERNMENT OF THE NORTHWEST 
TERRITORIES, YELLOWKNIFE. WATER 
AND SANITATION SECTION. 

Status of Water and Sanitation Facilities in the 

Northwest Territories, 

W85-04238 6B 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 
Similarity and First-Integral Solutions for Air 
and Water Diffusion in Soils and Comparison 
with Optimal Results, 
W85-04343 2G 





GUELPH UNIV. (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE, 
Soil Survey Interpretations from Water Reten- 
tion Data: I. Development and Validation of a 
Water Retention Model, 
W85-03963 2G 


Soil Survey Interpretations from Water Reten- 
tion Data: II. Assessment of Soil Capability Rat- 
ings and Crop Performance Indices, 

W85-03964 2G 


Solute Travel Times During Trickle Irrigation, 
W85-03990 2K 


HARBOR BRANCH INST., INC., FORT 
PIERCE, FL. 


Influence of Salinity and Sulfate on the Toxicity 
of Chromium(V]) to the Estuarine Diatom Tha- 


lassiosira pseudonana, 

W85-04319 5C 
HAWAII UNIV. AT HILO. SOCIAL SCIENCES 
DIV. 

Centralized Decisionmaking in the Administra- 

tion of Groundwater Rights: The Experience of 

Arizona, California and New Mexico and Sug- 


gestions for the Future, 
W85-04191 4B 


HAWAII UNIV., HONOLULU. DEPT. OF 
METEOROLOGY. 
Moisture Budget During the 1978-79 Southern 
Hemisphere Summer Monsoon, 
W85-04023 2B 


HIMEJI INST. OF TECH. (JAPAN). DEPT. OF 
APPLIED CHEMISTRY. 
Preliminary Studies on Treatment of Chromium 
Tannery Waste Sludge by Anaerobic Digestion, 
W85-04251 5D 


HOCHSCHULE DER BUNDESWEHR 
MUENCHEN, NEUBIBERG (GERMANY, F.R.). 
INST. FUER HYDROMECHANIK UND 
HYDROLOGIE. 

Stochastic Model of Suspended Solid Disper- 


sion, 
W85-04395 2J 


HULL UNIV. (ENGLAND). 
Separation Zone at Open-Channel Junctions, 
W85-03778 8B 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA, 
Significance of Location in Computing Flood 
Damage, 
W85-04244 6F 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Some Statistics of Instantaneous Precipitation, 
W85-03850 2B 


Research Agenda for Floods to Solve Policy 
Failure, 
W85-04243 4A 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Anaerobic Activated Carbon Filter for the Deg- 
radation of Polycyclic N-Aromatic a ean 
W85-04288 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Occurrence and Distribution of Persistent Or- 
ganochlorine Compounds in U.K. Sewage 
Sludges, 
'W85-04012 5D 


Complexation of Heavy Metals by Extracellular 
Polymers in the Activated Sludge Process, 
W85-04290 5D 
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K.L.D.A.V. COLL., ROORKEE (INDIA). DEPT. OF ZOOLOGY. 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
INDUSTRIAL SOCIOLOGY UNIT. 
Significance and Behaviour of Heavy Metals in 
Wastewater Treatment Processes IV. Water 
Quality Standards and Criteria, 
W85-04356 5D 


INDIAN INST. OF SCIENCE, BANGALORE. 
DEPT. OF CIVIL ENGINEERING, 
Bed Shear from Velocity Profiles: A New Ap- 
proach, 
W85-04400 8B 


INSTITUT D’HYGIENE ET 
D’EPIDEMIOLOGIE, BRUSSELS (BELGIUM). 
Glutathione S-Transferase in Aquatic Macro-In- 
vertebrates and its Interaction with Different 
Organic Micropollutants, 
W85-04359 5C 


INSTITUT FUER WASSERWIRTSCHAFT, 
LEIPZIG (GERMAN D.R.). 
Modeling of Groundwater Conditions in the 
Leipzig-Delitsch Mining Region (Modellierung 
der Grundwasserverhaltnisse im Bergbaugebiet 
Leipzig-Delitzsch), 
W85-04321 2F 


INSTITUT NATIONAL DE LA RECHERCHE 

AGRONOMIQUE, VERSAILLES (FRANCE). 

STATION DE BIOCLIMATOLOGIE. 
Evapotranspiration of a Deciduous Forest: Sim- 
ulation Using Routine Meteorological Data, 
W85-04281 2D 


INSTITUT RUDJER BOSKOVIC, ZAGREB 
(YUGOSLAVIA). CENTER FOR MARINE 
RESEARCH. 
Chromosomal Aberrations in Onion (Allium 
cepa) Induced by Water Chlorination By-Prod- 


ucts, 
W85-04348 5C 


INSTITUTE OF GEOLOGICAL SCIENCES, 
NOTTINGHAM (ENGLAND). FLUID 
PROCESSES UNIT. 

Controls on Contaminant Migration at the Villa 

Farm Lagoons, 

W85-03770 5D 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Modeling Persistence in Hydrological Time 
Series Using Fractional Differencing, 
W85-03996 2A 


INSTITUTE OF NUCLEAR PHYSICS, 
KRAKOW (POLAND). 
New Models for Interpreting Data on the Con- 
tent of Environmental Tracers in Groundwaters 
and Their Combined Use, 
W85-04135 2F 


Stable-Isotope Method for Determining the 
Water Balance of Lakes, 
W85-04136 2H 


IOWA COOPERATIVE FISHERY RESEARCH 
UNIT, AMES. 
Intraspecific Resource Partitioning by Yellow 
Perch (Perca flavescens) in a Stratified Lake, 
W85-03826 2H 


Variation in Polychlorinated Biphenyl Levels in 
Common Carp from a Primarily Agricultural 


Drainage, 
'W85-04065 5B 


IOWA INST. OF HYDRAULIC RESEARCH, 
IOWA CITY. 
Numerical Integration of Einstein’s Integrals, 11 
and I2, 
W85-03795 2 


IOWA STATE CONSERVATION 
COMMISSION, LEWIS. SOUTHWEST 
DISTRICT OFFICE. 
Correlation of Total and ‘Angler-Acceptable’ 
Crappie Standing Stocks with Lake Basin Slopes 
and Siltation Indexes, 
W85-03832 2H 


IOWA STATE UNIV., AMES. DEPT. OF 
ANIMAL ECOLOGY. 
Wind Resuspension of Sediments in a Prairie 


Lake, 
W85-03827 2 


Influence of Reservoir Transit on Riverine Algal 
Transport and Abundance, 
W85-03829 2H 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Effects of Predrilling and Layered Soils on Piles, 
W85-04383 8D 


Flow over Side Weirs in Circular — 
W85-04401 


Slow Sand and Direct In-Line Filtration of a 
Surface Water, 
W85-04406 5F 


IOWA UNIV., IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 

Tangential Vortex-Inlet, 

W85-03783 8B 


ISTITUTO DI FISICA DELL’ATMOSFERA, 
ROME (ITALY). 
Dewfall and Evapotranspiration Determination 
During Day- and Nighttime on an Irrigated 
Lawn, 
W85-03849 2D 


ISTITUTO ITALIANO DI IDROBIOLOGIA, 
NOVARA. 
Hydrochemistry of High Altitude Alpine ie 
W85-04076 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF CHEMISTRY. 
Residues Related to Agricultural Chemicals in 
the Groundwaters of the Burdekin River Delta, 
North Queensland, 
W85-04039 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 


Origins and Effects of Coagulation in —_ 
W85-04075 


JORDAN UNIV., AMMAN. DEPT. OF 
HYDROLOGY AND IRRIGATION 
ENGINEERING. 
Management Contours for Border Irrigation, 
W85-03821 3F 


JYVAESKYLAE UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Phytoplankton Primary Production in a Eutro- 
phic Cooling Water Pond, 
W85-04063 2H 


Acute Toxicity of Some Chlorinated Phenolic 
Compounds to Selenastrum capricornutum and 
Phytoplankton, 

W85-04366 5C 


K.L.D.A.V. COLL., ROORKEE (INDIA). DEPT. 
OF ZOOLOGY. 

Studies on the Toxicity of Pentachlorophenol, 
and Phenol to a 
Peliennate Snail Lymnaea luteola (Lamarck), 
W85-04059 5C 
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KAKATIYA UNIV., WARANGAL (INDIA). DEPT. OF ZOOLOGY. 


KAKATIYA UNIV., WARANGAL (INDIA). 
DEPT. OF ZOOLOGY, 
Effect of Dimecron, Rogor and Cuman L on 
AChE and Phosphatases in Fresh Water Mussel, 
Lamelidens marginalis (Lamarck.), 
W85-04377 


KANSAS STATE UNIV., MANHATTAN. DIV. 
OF BIOLOGY. 
Water Relations and Growth of Three Grasses 
During Wet and Drought Years in a Tallgrass 


Prairie, 
W85-04068 21 


Response of Bacteria Isolated from a Pristine 
Prairie Stream to Concentration and Source of 
Soluble Organic Carbon, 

W85-04266 2K 


KATIVIC REGIONAL ADMINISTRATION, 
KUUJJUAQ (QUEBEC). 
Utilization of a Microcomputer in the Calcula- 
tion of Calcocarbonic Equilibrium Curves, 
W85-04051 5F 


KAZAKHSKII GOSUDARSTVENNYI UNIV., 
ALMA-ATA (USSR). 
Downstream Migration of Young Fishes During 
the Initial Period of Flow Regulation of the Ili 
River, 
W85-04089 6G 


KEMIRA OY, ESPOO (FINLAND). 
RESEARCH CENTRE. 


Testing the Benthic Lake Type Concept Based 
on Chironomid Associations in Some Finnish 
aang Using Multivariate Statistical Methods, 

W85-04069 2H 


KENTUCKY FAIR TAX COALITION, 
LOVELY, KY. WATER RESEARCH OFFICE. 
Modeling Subsurface Stormflow on Steeply 
Sloping Forested Watersheds, 
W85-03987 2A 


KERALA UNIV., TRIVANDRUM (INDIA). 
DEPT. OF AQUATIC BIOLOGY AND 
FISHERIES. 
Nature of Primary Production in a Tropical 
Backwater of the Southwest Coast of ary 
W85-04079 


KIEV WATERWORKS AND SEWAGE 
ADMINISTRATION (USSR). 
Use of a Helium Survey for Evaluating the State 
of Groundwaters, 
W85-04110 2F 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF MECHANICAL 
ENGINEERING. 
Performance of Multiple Effect Diffusion Stills, 
W85-03975 3A 


KOBE UNIV. (JAPAN). DEPT. OF CHEMICAL 
ENGINEERING. 


Thermodynamic Properties of R13 (CCIF3), 
R23 (CHF3), R152a (C2H4F2) and Propane Hy- 
drates for Desalination of Sea Water, 

W85-03890 3A 


KOCHI UNIV. (JAPAN). 
Use of Polyurethane Grouts and Grout Tubes, 
W85-04031 8F 


KOCHI UNIV. (JAPAN). LAB. OF FISHIERES 
ENGINEERING. 
Water Flow Characteristics of Uranouchi Bay 
During the Summer Stratification Season (in 
Japanese), 
W85-04070 2L 


LAPORTE INORGANICS, CHESHIRE 
(ENGLAND 


). 
Chemical Flocculation of Sewage, 
W85-04338 
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LAVAL UNIV., QUEBEC. DEPT. DE GENIE 
CHIMIQUE, 
Alum Sludge: A Sampling Method for the Ra- 
dioactivity in Waters (Les boues d’alun: une 
Methode d’echantillonnage des cours d’eau pour 
etude des Radionucleides), 
W85-04017 5A 


LAVAL UNIV., QUEBEC. DEPT. DE 
MATHEMATIQUES. 
Detection of False-Positives Among Total and 
Fecal Coliform Counts by Factorial Analysis of 
Correspondence, 
W85-04265 5A 


LIEGE UNIV. (BELGIUM). DEPT. OF 
BOTANY. 
Impact of the Tihange Nuclear Power Plant on 
the Periphyton and the Phytoplankton of the 
Meuse River (Belgium), 
W85-04388 5C 


LIMBURG UNIV., MAASTRICHT 
(NETHERLANDS). FACULTY OF LAW. 
Marine Pollution from Land-Based Sources: 
Current Problems and Prospects, 
W85-04188 6E 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Effects of Gel-forming Polyacrylamides on 
Moisture Storage in Sandy Soils, 
W85-03797 3B 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Dispersion of Marked Fluid in Reservoirs, 
W85-04154 2H 


LODZ UNIV. (POLAND). INST. OF 
ENVIRONMENTAL BIOLOGY. 
Fish Production in Oued Sebaou, A Seasonal 
River in North Algeria, 
W85-04318 2H 


LOS ALAMOS NATIONAL LAB., NM. 
Predicted Erosion and Sediment Delivery of 
Fallout Plutonium, 

W85-03858 5B 


New Continuously Monitored Collection 
System for Liquid Industrial Wastes, 
W85-03872 8A 


LOUISIANA AGRICULTURAL EXPERIMENT 
STATION, BATON ROUGE. 
Comprehensive Estuarine Nursery Study Com- 


pleted, 
W85-04392 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 

DEPT. OF CIVIL ENGINEERING. 
Phosphorus-Based Fish Kill Response Function 
for Use with Stochastic Lake Models, 
W85-03836 5C 


MAINE UNIV. AT ORONO. DEPT. OF 
BOTANY AND PLANT PATHOLOGY. 
Aquatic Macrophytes and pH as Controls of 
Diversity for Littoral Cladocerans, 
W85-04202 5c 


Acidification and Changes over Time in the 
Chydorid Cladocera Assemblage of New Eng- 
land Lakes, 

W85-04203 5c 


MAINE UNIV. AT ORONO. DEPT. OF CIVIL 
ENGINEERING. 
Use of Peat for On-Site Wastewater Treatment: 
I. Laboratory Evaluation, 
W85-03853 5D 


Use of Peat for On-Site V .stew2* 
II. Field Studies, 
W85-03854 5D 


Treatment: 


MANCHESTER WATER WORKS, NH. 
Design and Operation of Flexible Membrane 
Covers for Distribution Storage Reservoirs, 
W85-04020 


MANGALORE UNIV. (INDIA). 
Seasonal Occurrence of Water-borne Fungi in 
Konaje Stream (Mangalore), India, 
W85-04387 2H 


MANHATTAN COLL., BRONX, NY. DEPT. OF 
CIVIL ENGINEERING. 
Water Quality Analysis of New York Harbor 
Complex, 
W85-03801 5B 


MANHATTAN COLL., BRONX, NY. LAB. OF 
PLANT MORPHOGENESIS. 
Botanical Aspects of Acidic Precipitation, 
'W85-04176 


MARATHWADA UNIV., AURANGABAD 
(INDIA). DEPT. OF ZOOLOGY. 
Effect of Some Molluscicides on the Rate of 
Survival and Oxygen Consumption of a Fresh- 
water Leech, Poecilobdella viridis se 
W85-04376 


MARION COUNTY HEALTH DEPT., 
INDIANAPOLIS, IN. BUREAU OF 
ENVIRONMENTAL HEALTH. 
Polluting Sewers Brought Under Control, 
W85-04403 


MARSHALL UNIV., HUNTINGTON, WV. 
DEPT. OF BIOLOGICAL SCIENCES. 
Effects of pH on Toxicity of As, Cr, Cu, Ni, and 
Zn to Selenastrum capricornutum Printz, 
W85-04066 5C 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF CIVIL ENGINEERING. 

Bed Load or Suspended Load, 

W85-04397 2J 


Equilibrium Boundary Condition for Suspen- 

sion, 

W85-04398 2J 
MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CHEMICAL ENGINEERING. 

Aluminum Hydrolysis Effects on Phosphorus 


Removal from Wastewaters, 
W85-03868 5D 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CIVIL ENGINEERING AND 
ENGINEERING MECHANICS, 

MIDUSS - A Design Program for Storm Water 

Sewerage, 

W85-04047 8A 


METCALF AND EDDY, INC., ARLINGTON 
HEIGHTS, IL. 
Wastewater Recycling in Muskegon County, 
W85-03796 5D 


METCALF AND EDDY, INC., BOSTON, MA. 
Upflow Clarification of New England Surface 
Water Supplies, 

W85-04018 5F 


METEOROLOGICAL SERVIC£, 
WELLINGTON (NEW ZEALAND). 
Initial Model of the Relationship Between Rain- 
fall Events and Daily Rainfalls, 
W85-04283 2B 


METEOROLOGISCHER DIENST DER DDR, 
BERLIN. FORSCHUNGSINSTITUT FUER 
HYDROMETEOROLOGIE. 
Nomogram for Calculating Water Temperature 
and Additional Evaporation Losses in Thermal- 
ly Polluted Surface Water (Ein Nomogramm zur 
Berechnung der Wassertemperatur und der Zu- 
satzlichen Verd gsverluste Thermisch Be- 
lasteter Gewasser), 
W85-04325 5B 








MIAMI UNIV., CORAL GABLES, FL. COLL. 
OF ENGINEERING. 
Model of Dispersion in Coastal Waters, 
W85-04394 5B 


MIAMI UNIV., OXFORD, OH. SCHOOL OF 
INTERDISCIPLINARY STUDIES. 
Geochemistry of the Onyx River (Wright 
Valley, Antarctica) and its Role in the Chemical 
Evolution of Lake Vanda, 
W85-04369 2H 


MICHIGAN DEPT, OF NATURAL 
RESOURCES, LANSING. BUREAU OF 
WATER MANAGEMENT, 

Field Comparison of Three Mass Transport 


Models, 
W85-04393 5B 


MINISTERIUM FUER UMWEL 

UND WASSERWIRTSCHAFT, BERLIN 

(GERMAN D.R.). 
Rational Water Use - Gauge for Growth in 
Achievement and Effectiveness in Water Man- 
agement (Die Rationelle Wasserverwendung - 
Massstab fur den Leistungs - und Effektivi- 
tatszuwachs in der Wasserwirtschaft), 
W85-04322 3D 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, LOWESTOFT (ENGLAND). 
FISHERIES LAB. 
Incorporation of Plutonium, Americium and 
Curium into the Irish Sea Seabed by Biological 
Activity, 
W85-04357 5B 


MINISTRY OF WORKS AND 
DEVELOPMENT, HAMILTON (NEW 
ZEALAND). WATER AND SOIL SCIENCE 
CENTRE, 


Activities of Benthic Nitrifiers in Streams and 
Their Role in Oxygen Consumption, 
W85-04087 2H 


MINNESOTA LEGISLATURE SCIENCE AND 
TECHNOLOGY RESEARCH OFFICE, ST. 
PAUL. 
River Mixing - A State-of-the-Art Report, 
W85-04050 5B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF GEOLOGY AND GEOPHYSICS. 
Effect of Anisotropy and Groundwater System 
Geometry on Seepage Through Lakebeds; 1. 
Analog and Dimensional Analysis, 
'W85-04275 2F 


MINNESOTA UNIV., MINNEAPOLIS. 
LIMNOLOGICAL RESEARCH CENTER. 
Lake Dévelopment in the Boreal Peatlands of 
Southeastern Labrador, Canada, 
W85-03842 2H 


MINNESOTA UNIV., MINNEAPOLIS. ST. 
ANTHONY FALLS HYDRAULIC LAB. 
How Wind can Affect a Sedimentation Basin, 
W85-03874 2J 


Stream Productivity Analysi; with DORM - 
Development of Computational Model, 
W85-04304 2H 


Stream Productivity Analysis with DORM - II; 
Parameter Estimation and Sensitivity, 
W85-04305 2H 


Stream Productivity Analysis with DORM - III; 
Productivity of Experimental Streams, 
W85-04306 2H 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF CIVIL ENGINEERING. 
Model of Flood Wave Speed-Discharge Charac- 
teristics of Rivers, 
W85-03994 2E 


ORGANIZATIONAL INDEX 


NEVADA UNIV., RENO. DEPT. OF PLANT, SOIL AND WATER SCIENCE. 


MONTPELLIER-2 UNIV. (FRANCE). LAB. 
D’HYDROGEOLOGIE. 
Survey of a Coastal Karstic Aquifer by Analysis 
of the Effect of the Sea-tide: Example of the 
Kras of Slovenia, Yugoslavia, 
W85-03980 2F 


MOSCOW STATE UNIV. (USSR). 
Regionalization of Continents According to the 
Character of the Annual Distribution of River 
Runoff, 

W85-04091 2E 


Use of _Groundwater Isotopic Parameters for 

i Structural and Hydrogeological 
Stages of the Platform Area of Dagestan, 
W85-04094 2F 


MOSS LANDING MARINE LABS., CA. 
EDTA Chelation and Zinc Antagonism with 
Cadmium in Sediment: Effects on the Behavior 
and Mortality of Two Infaunal Amphipods, 
'W85-04084 5B 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 
VOCs in Drinking Water: Cost of Removal, 
W85-03806 SF 


NATIONAL BOTANICAL RESEARCH INST., 
LUCKNOW (INDIA). 
Contribution to the Wetland Flora of Sitapur 
District, Uttar Pradesh, 
W85-03830 _ . 2H 


NATIONAL CLIMATIC CENTER, 
AS) NC, 

Identification of 10- to 20- Year Temperature 
and Precipitation Fluctuations in the Contiguous 
United States, 

W85-03847 2B 


NATIONAL FISHERY RESEARCH LAB., LA 
CROSSE, WI. - 
Relationship of Young-of-the-Year Northern 
Pike to Aquatic Vegetation Types in Backwaters 
of the Upper Mississippi River, 
W85-03834 8I 


NATIONAL HYDROLOGY RESEARCH INST., 
OTTAWA (ONTARIO). 
Wetting Front Advance and Freezing of 
Meltwater Within a Snow Cover; 2. A Simula- 
tion Model, 
W85-03992 2C 


Analysis of Winter Heat Flow in an Ice-Covered 
Arctic Stream, 
W85-04042 2C 


Neutralization of Acid Runoff by Groundwater 
Discharge to Streams in Canadian Precambrian 
Shield Watersheds, 

W85-04268 2K 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Simple Gravity Corer and Continuous-Flow 
Adaptor for Use in Sediment/Water Exchange 
Studies, 
W85-04300 7B 


NATIONAL INST. OF CHOLERA AND 
ENTERIC DISEASES, CALCUTTA (INDIA). 
Seasonal Distribution of Vibrio parahaemolyti- 
cus in Freshwater Environs and in Association 
with Freshwater Fishes in Calcutta, 
W85-04261 5B 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST AND ALASKA 
FISHERIES CENTER. 

Effect of Aroclor 1254 on the Biological Fate of 
2,6-Dimethynaphthalene in Coho Salmon (On- 
corhynchus kisutch), 

W85-04351 5B 


NATIONAL RESEARCH CENTER FOR 
DISASTER PREVENTION, NAGOKA (JAPAN). 
INST. OF SNOW AND ICE STUDIES. 
Observation of Ice Pellets, 
W85-04025 2C 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). 
Field Trial of Reverse Osmosis in the El] Khanka 
Desert, Egypt, 
W85-03974 3A 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 
LAB. 

Organo-chlorine Insecticides and PCBs in River 

Nile Water, Egypt, 

W85-04352 5B 


NATIONAL RESEARCH COUNCIL OF 
CANADA, OTTAWA (ONTARIO). DIV. OF 
BIOLOGICAL SCIENCES. 

Effect of Settling on Performance of the Upflow 

Anaerobic Sludge Bed Reactors, 

W85-04303 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF CIVIL ENGINEERING. 
Channel Design and Flow Operation Without 
Choke, 
W85-03822 8B 


NATIONAL WATER RESEARCH INST., 

BURLINGTON (ONTARIO). 

ENVIRONMENTAL HYDRAULICS SECTION. 
Conceptual Model of River Ice Breakup, 
W85-04046 2C 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). HYRDRAULICS 
RESEARCH DIV. 
Design — for Urban Drainage Design, 
W85-0404 


NATIONAL WEATHER SERVICE, SILVER 
SPRING, MD. OFFICE OF HYDROLOGY. 
Quantitative Precipitation Forecast Techniques 
for Use in Hydrologic Forecasting, 
W85-03864 2A 


Probable Maximum Precipitation Estimates - 
United States Between the Continental Divide 
and the 103rd Meridian, 

W85-04226 2B 


NATIONAL WEATHER SERVICE, 
WASHINGTON, DC, CLIMATE ANALYSIS 


CENTER. 
Effect of Irrigation on Warm Season Precipita- 
tion in the Southern Great Plains, 
W85-03844 6G 


NAVAL RESEARCH LAB., WASHINGTON, 


Finite Element Modelling of Surface Waves in a 
Channel, 
W85-04014 8B 


NAVY PERSONNEL RESEARCH AND 
DEVELOPMENT CENTER, SAN DIEGO, CA. 
Federalism and the Wild and Scenic Rivers Act: 
Now You See It, Now You Don’t, 
W85-04375 6E 


NEBRASKA UNIV.-LINCOLN. INST. OF 
AGRICULTURE AND NATURAL 
RESOURCES. 

Uranium Geochemistry in Groundwater from 

Tertiary Sediments, 

W85-04371 2K 
NEVADA UNIV., RENO. DEPT. OF PLANT, 
SOIL AND WATER SCIENCE. 

Water Quality of Irrigation and Surface Return 

Flows from Flood-Irrigated Pasture and Alfalfa 


Hay, 
W85-03856 5B 
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NEVADA UNIV. SYSTEM, RENO. DESERT RESEARCH INST. 


NEVADA UNIV. SYSTEM, RENO. DESERT 
RESEARCH 


INST. 
Limnology of a Desertic Terminal Lake, Walker 
Lake, Nevada, U.S.A., 
W85-04064 2H 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
MATHEMATICS. 
Stochastic Models of Subsurface Flow: Log Lin- 
earized Gaussian Models Are ‘Exact’ for Covar- 


iances, 
W85-03997 2G 


NEW MEXICO UNIV., ALBUQUERQUE. 
Assurance of Reasonable Toxic Risk, 
W85-04190 6E 


NEW SOUTH WALES UNIV., KENSINGTON 

(AUSTRALIA). WATER RESEARCH LAB. 
a en nee Cape Se, 
W85-03791 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. DIV. OF LABS. AND RESEARCH. 
PCB Congener Analysis of Water and Caddisfly 
Larvae (Insecta: Trichoptera) in the Upper 
Hudson River by Glass Capillary Chromatogra- 
'y> 
Wes-04390 5A 
NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF ZOOLOGY. 
Effect of Treatment with Reserpine on the 
Changes in Filtration Rate of Mytilus edulis 


Subjected to Dissolved Copper, 
W85-04378 5C 


NORGES VETERINAERHOEGSKOLE, OSLO. 
INST. FOR FARMAKOLOGI OG 
TOKSIKOLOGI. 
Time Trends of Organochlorine Chemical Resi- 
dues in Seven Sedentary Marine Fish Species 
from a Norwegian Fjord during the Period 
1972-1982, 
W85-04365 5B 


NORTH CAROLINA AGRICULTURAL AND 
TECHNICAL STATE UNIV., GREENSBORO. 
DEPT. OF PLANT SCIENCE AND 
TECHNOLOGY. 

Effect of Domestic Efluents on Groundwater 

Quality: A Case Study, 

W85-04361 5B 


NORTH CAROLINA AGRICULTURAL 


Consequences, 
W85-04235 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 

Formation and Fate of Bromoform During De- 


salination, 
W85-03809 3A 


Role of Leaf Litter Nitrogen Immobilization in 
the Nitrogen Budget of a Swamp Stream, 
W85-03862 2L 


Mass Transfer of NH3 into Water at Environ- 
mental Concentrations, 
2K 


NORTH DAKOTA STATE UNIV., FARGO. 
DEPT. OF SOIL SCIENCE. 
i Scheme for Chemical Classifica- 
tion of Natural Waters and Soil Extracts, 
W85-03970 2K 


NORTHWEST CONSULTANT 
OCEANOGRAPHERS, INC., SEATTLE, WA. 
Case Study of the Abuse of Science in Sewage 


Planning, 
W85-04379 6B 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL 
ENGINEERING. 
Instantaneous Equilibrium Approximation Anal- 


ysis, 
W85-03784 2F 


Multicomponent Solute Transport with Sorption 
and Soluble Complexation, 
W85-04171 5B 


OAK RIDGE NATIONAL LAB., TN. 
Polishing Treatment of Coal Liquefaction 
Wastewaters, 
W85-04036 5D 


Biooxidation of Coal Gasification Wastewaters, 
W85-04038 5D 


Status of Health and Environmental Research 
Relative to Solid Wastes from Coal Conversion, 
W85-04229 5C 


OBSERVATORIO NACIONAL, RIO DE 
JANEIRO (BRAZIL). 
Records of Flooding Periods in a River Mouth. 
Example of the Rio Paraiba do Sul (Brazil). 
Paleoclimatic Implications (Enregistrement des 
Periodes de fortes et Faibles Energies a l’embou- 
chure d’un fleuve. Le cas du Rio Paraiba do Sul 
(Bresil). Implications Climatiques), 
W85-03810 2E 


OFFICE OF MANAGEMENT AND BUDGET, 
WASHINGTON, DC. OFFICE OF 
INFORMATION AND REGULATORY 
AFFAIRS. 
Municipal Wastewater Treatment Cost, 
W85-03889 6C 


OHIO STATE UNIV., COLUMBUS. COLL. OF 
PHARMACY. 
Bacterial Removal of Mercury from Sewage, 
W85-04114 5D 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
AGRONOMY. 
Relation of Water Table Depth and Soil Mor- 
phology in Two Clay-Rich Soils of Northwest- 
ern Ohio, 
W85-04052 2G 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
ZOOLOGY. 
Discovery of Permanent Amazon Lakes and 
Hydraulic Disturbance in the Upper Amazon 


Basin, 
W85-04307 2H 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF BOTANY AND MICROBIOLOGY. 
Relationships Between Phosphorus Functional 
Classes and Alkaline Phosphatase Activity in 
Reservoir Lakes, 
W85-04313 2H 


OKLAHOMA WATER RESOURCES BOARD, 
OKLAHOMA CITY. 

Oklahoma’s Reach to the Clouds, 

W85-04208 3B 


ONTARIO HYDRO, TORONTO. RESEARCH 
DIV. 


Coupled Heat and Moisture Flow Through 
Soils, 
W85-03814 2G 


Ambient pH and Calcium Concentration as 
Modifiers of Growth and Calcium Dynamics of 
Brook Trout, Salvelinus fontinalis, 

W85-03828 5c 


OSAKA UNIV. (JAPAN). DEPT. OF 
ENVIRONMENTAL ENG 
i horus Release from Activated 
Sludge of Sludge Recycling Nitrification-Deni- 
trification Process, 


W85-04253 5D 


Simultaneous Nitrogen and Phosphorus Remov- 
al by Anoxic-Aerobic High Sludge Concentra- 
tion Activited Sludge Process, 

W85-04254 5D 


OXFORD UNIV. (ENGLAND). SOIL SCIENCE 
LAB. 


Diffusion of Urea, Ammonium and Soil Alkalini- 
ty from = Applied Urea, 
W85-0424' 2K 


PAU UNIV. (FRANCE). LAB. DE CHIMIE 
ANALYTIQUE. 
Trace Determination of Inorganic and Organic 
Tin in Water by Hydride Atomic Absorption 
Spectrometry (Dosage de I’etain Mineral et Or- 
ganique en Traces dans les eaux par Spectropho- 
tometrie d’absorption Atomique avec Genera- 
tion-Decomposition d’hydrures), 
W85-04000 SA 


PENNSYLVANIA POWER AND LIGHT CO., 
YORK HAVEN, PA. BRUNNER ISLAND 
AQUACULTURE PROJECT. 

Sub-Surface Water Sampler for Lake, Pond and 


7B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 

PARK. SCHOOL OF FOREST RESOURCES. 
Causes of Acidification of Four Streams on 
Laurel Hill in Southwestern Pennsylvania, 
W85-03861 5B 


PENNSYLVANIA UNIV., PHILADELPHIA. 
Spruce Decline in the Northern Appalachians: 
Evaluating Acid Deposition as a Possible Cause, 
W85-04236 SA 


PERUGIA UNIV. (ITALY). CATTEDRA DI 
IGIENE. 
Bacteriological and Chemical Variations and 
Their Inter-relationships in a Slightly Polluted 
Water-Body, 
W85-04034 5A 


PETROLEUM REFINERY POINT SOURCE 
TASK FORCE, WINDSOR (ONTARIO). 
Review of the Pollution Abatement Programs 
Relating to the Petroleum Refinery Industry in 
the Great Lakes Basin. 
W85-04228 5E 


PHYSICAL RESEARCH LAB., AHMEDABAD 
aND) 


ILA). 
Composition of Mineral Fractions of the Nar- 
bada and Tapti Estuarine Particles and the Adja- 
cent Arabian Sea Sediments off Western — 
W85-04373 


PITTSBURGH UNIV., PA. DEPT. OF CIVIL 
ENGINEERING, 

Ecological Study of Activated Sludge Settling 
Property in the Completely Mixed System, 
W85-04301 5D 


POITIERS UNIV. (FRANCE). LAB. DE 

CHIMIE DE L’EAU ET DES NUISANCES. 
Mode of Action of Chlorine Dioxide on Organic 
Compounds in an Aqueous Medium; Chlorine 
Dioxide Consumption and Reactions on Pheno- 
lic Compounds (Mode d’Action du Bioxyde de 
Chlore sur les Composes Organiques en Milieu 
Aqueux; Consommations de Bioxyde de Chlore 
et Reactions sur les Composes Phenoliques), 
W85-04302 5F 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
DEPT. OF ZOOLOGY. 
Rapid Assessment of Effluent Toxicities Using 
E. coli as a Bioindicator, 
W85-04347 5A 





POZNAN TECHNICAL UNIV. (POLAND). 

INST OF ENVIRONMENTAL ENGINEERING, 
Modeling of Flow Velocity Using Weirs, 
W85-04396 8B 


» NJ. DEPT. OF CIVIL 


Exposition of the Distribution Function Used in 
Proving the Averaging Theorems for Multi- 
phase Flow, 

W85-04169 2F 


Finite Element-Finite Difference Alternating 
Direction Algorithm for Three-Dimensional 
Groundwater Transport, 

W85-04170 2F 


PROCESS APPLICATIONS, INC., FORT 
COLLINS, CO. 
Design, Start-Up, and Operation of an Ozone 
Disinfection Unit, 
W85-03866 5D 


PUNJAB ENGINEERING COLL., 
CHANDIGARH (INDIA). 
New Approach for Analysis of Aquifer-Test 
Data, 
W85-03820 2F 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Fourier Interpretation of Multiphase Averaging 
Theory, 
W85-04172 2F 


QUEEN MARY COLL., LONDON 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Parameter Optimization in Flood Routing, 
W85-03790 2E 


RESOURCES FOR THE FUTURE, INC., 
WASHINGTON, DC. 
Impacts, Costs, and Techniques for Mitigation of 
Contaminated Groundwater: A Review, 
W85-03982 5G 


RESOURCES FOR THE FUTURE, INC., 
WASHINGTON, DC. RENEWABLE 
RESOURCES DIV. 

Water Resource Issues and the Future of Irrigat- 

ed Agriculture, 

W85-04186 6D 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Biotransformation of Trichloroethylene in “a 
W85-04267 


ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, TEMPE, AZ. 
FORESTRY SCIENCES LAB. 

Gully Rehabilitation - A Three-Stage Process in 

a Sodic Soil, 

W85-03967 4D 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 
Conductivity-Density-Salinity-Chlorinity Rela- 
tionships for Estuarine Waters, 
W85-03878 2L 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). DEPT. OF CHEMICAL 
ENGINEERING. 
Approach to Modelling Radionuclide Migration 
in a Medium with Strongly Varying Velocity 
and Block Sizes Along the Flow Path, 
'W85-03988 5B 


RUTGERS - THE STATE UNIV., CAMDEN, 
NJ. DEPT. OF BIOLOGY. 
Acidification of Headwater Streams in the New 
Jersey Pinelands: A Re-Evaluation, 
W85-03877 5B 
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STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF GEOGRAPHY. 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF CHEMICAL 
AND BIOCHEMICAL ENGINEERING. 

Rapid Aerobic Biostabilization of High-Strength 

Industrial Landfill Leachate, 

W85-03870 5D 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF ZOOLOGY. 
Incorporation of Phenol Carbon at Trace Con- 
centrations by Phenol-Mineralizing Microorga- 
nisms in Fresh Water, 
W85-04257 5B 


RUTGERS - THE STATE UNIV., NEWARK, 
NJ. DEPT. OF ZOOLOGY AND 
PHYSIOLOGY. 

Growth of Phenol-Mineralizing Microorganisms 

in Fresh Water, 

W85-04256 2H 


RUTGERS - THE STATE UNIV., 
PISCATAWAY, NJ. DEPT. OF CIVIL AND 
ENVIRONMENTAL ENGINEERING. 
Modeling for Design of Landfill Bottom Liners, 
W85-03803 5G 


SALFORD UNIV. (ENGLAND). DEPT. OF 
MATHEMATICS, 
Pumped-storage Hydropower Schemes: Integral 
Plume Models for Pumpback Simulations, 
W85-04158 8B 


SALT RIVER PROJECT, PHOENIX, AZ. 
WATERSHED DIV. 
Determination of Wintertime Cloud Seeding Po- 
tential in the Mogollon Rim Area of — 
W85-04218 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
CIVIL ENGINEERING. 
Variation of Flow Resistance Through Curved 
Channels, 
W85-03788 2E 


Meandering of Underfit Streams, 
W85-04280 2E 


SASKATCHEWAN UNIV., SASKATOON. 

COLL, OF ENGINEERING. 
Saturated-Unsaturated Transient Finite Element 
Seepage Model for Geotechnical Engineering, 
W85-04173 8B 


SASKATCHEWAN UNIV., SASKATOON, 
DEPT. OF BIOLOGY. 
Limnology of a Perturbed Highly Saline Canadi- 


an Lake, 
W85-04056 2H 
SAVANNAH RIVER ECOLOGY LAB., AIKEN, 


Adsorption of Curium-244: Effects of Dissolved 
Organics and Sediment Extraction, 
W85-03857 5B 


Distribution of Dissolved Organic Carbon and 
Metal-Binding Capacity Among Ultrafilterable 
Fractions Isolated from Selected Surface Waters 
of the Southeastern United States, 

W85-03979 2K 


SEVERN-TRENT WATER AUTHORITY, 
BIRMINGHAM (ENGLAND), 
Changes in the Organic Fraction of Leachate 
from Two Domestic Refuse Sites on the Sher- 
wood Sandstone, Nottinghamshire, 
W85-03771 5B 


Sludge Treatment and Disposal Techniques for 
Operation of the Coleshill Sludge Destruction 
Plant, U.K., 

W85-04006 SE 


SEVERN-TRENT WATER AUTHORITY 
(ENGLAND). 
Survey of Trade Effluent Sampling for Charging 
in the Severn-Trent Water Authority, 
W85-03886 6C 


SHELL RESEARCH LTD., SITTINGBOURNE 
(ENGLAND). SITTINGBOURNE RESEARCH 
CENTRE. 


Toxicity of a New Pyrethroid Insecticide, 
WL85871, to Rainbow Trout, 
W85-04353 5C 


SHERARD (J.L.), SAN DIEGO, CA. 
Trends and Debatable Aspects in Embankment 
Dam Engineering, 
W85-04032 8D 


SHUWAIKH POWER AND WATER 
PRODUCTION STATION (KUWAIT). 
Marginal Operation Field of Existing MSF Dis- 
tillation Plants, 
W85-03976 3A 


SIMON FRASER UNIV., BURNABY (BRITISH 

COLUMBIA). DEPT. OF GEOGRAPHY. 
Lateral Migration Rates of River Bends, 
W85-03776 23 


SOIL CONSERVATION SERVICE, CHESTER, 
PA. 

Dissecting a Dam, 

W85-04027 8D 


SOIL CONSERVATION SERVICE, 
WASHINGTON, DC. 
Using Plastic Pipe Properly in Conservation 


Structures, 
W85-04342 8G 


SOUTH DAKOTA ARCHAEOLOGICAL 

RESEARCH FORT MEADE. 
Report of the Class I and II Cultural Resources 
Investigations of a Portion of the Cendak Water 
Project Area, Eastern South Dakota, Volume I. 
Archaeological Sampling Survey of the East 
Half of the Proposed Cendak Irrigation —_ 
W85-04196 


Diffusion-Convection Problems Using Boundary 
Elements, 
W85-04160 2A 


SOUTHEASTERN FOREST a 
STATION, CHARLESTON, 
Growth and Nutrient rong “of Loblolly Pine 
Seedlings in Relation to Flooding and Phospho- 


rus, 
W85-03968 21 


SOUTHWEST TEXAS STATE UNIV., SAN 
MARCOS, AQUATIC STATION. 
Toxicity of Nitrite to Channel Catfish (Ictalurus 
punctatus), Tilapia (Tilapia aurea), and Large- 
mouth Bass (Micropterus salmoides): Evidence 
for a Nitrite Exclusion Mechanism, 
W85-03825 5C 


SRI LANKA UNIV., PERADENIYA. DEPT. OF 
ZOOLOGY. 
Ecological Study of the Meso and Macro Fauna 
of the Littoral Region of Lake Kandy in Sri 


Lanka, 
W85-04057 2H 


STATE UNIV. OF NEW YORK AT 
BINGHAMTON. DEPT. OF GEOLOGICAL 
SCIENCES, 
Simple Mass Transport Model for Metal Uptake 
by Marine Macroalgae Growing at Different 


Rates, 
W85-03831 5B 


STATE UNIV. OF NEW YORK AT BUFFALO. 
DEPT. OF BIOLOGICAL SCIENCES, 
Physical Model Study of Lake Constance, 
W85-04072 2H 


STATE UNIV. OF NEW YORK AT BUFFALO. 
DEPT. OF GEOGRAPHY. 
Development of Tributaries of Different Sizes 
Along Winding Streams and Valleys, 
W85-03984 2E 
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STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF GEOGRAPHY. 


Drainage Density in Relation to Precipitation 
Intensity in the U.S.A., 
W85-04285 2A 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 

Growth of Juvenile Mercenaria mercenaria and 


the Effect of Resuspended Bottom Sediments, 
W85-04085 5C 


STIRLING UNIV. (SCOTLAND). DEPT. OF 
BIOLOGY. 
Effect of Temperature and Salinity on the Tox- 
icity of Chromium to Three Estuarine Inverte- 
brates (Corophium volutator, Macoma balthica, 
Nereis diversicolor), 
W85-04083 sc 


STRAND ASSOCIATES, INC., MADISON, WI. 
Application and Effectiveness of Slow Sand Fil- 
tration in the United States, 

W85-04405 5F 


SYRACUSE UNIV., NY. DEPT. OF GEOLOGY. 
Silicate Dissolution Influence on Filson Creek 
Chemistry, Northeastern Minnesota, 

W85-04310 2K 


SYSTECH ENGINEERING, INC., 
LAFAYETTE, CA. 
Hydrologic Analyses of Acidic and Alkaline 


Lakes, 
W85-03993 2H 


TAMIL NADU AGRICULTURAL UNIV., 
COIMBATORE (INDIA). DEPT. OF 
AGRICULTURAL ECONOMICS. 
Ex Post Evaluation of Flood Control Invest- 
ments: A Case Study in North Dakota, 
'W85-03983 6B 


TAYLOR (JOHN) AND SONS, LONDON 
(ENGLAND) 


). 
Sewage Treatment in Abu Dhabi, 
W85-04009 
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TECHNICAL ASSOCIATION OF THE PULP 

AND PAPER INDUSTRY, ATLANTA, GA. 
Proceedings of the 1983 Annual Meeting of the 
Technical Association of the Pulp and Paper 


Industry. 
W85-04233 sD 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA, FACULTY OF CIVIL ENGINEERING. 
Shape of the Non-Steady Interface Intersecting 
Discontinuities in Permeability, 
W85-04168 2F 


Single Sludge Nitrogen Removal in an Oxida- 
tion Ditch, 
W85-04296 5D 


TECHNISCHE UNIV. BERLIN (GERMANY, 
F.R). INST. FUER OEKOLOGIE. 
Investigations on the Limnology of Small Fertil- 
ized Ponds (Untersuchungen zur Limnologie ge- 
dungter Kleinteiche), 
W85-04060 2H 


TECHNISCHE 

(GERMANY, F.R.). 
Influence of Pretreatment on Anaerobic Stabili- 
sation of Sewage Sludge, 
W85-04002 5E 


TEXAS A AND M UNIV., COLLEGE 

STATION. DEPT. OF GEOLOGY. 
Determining Dispersion Coefficients 
Sources of Model- -Dependent Scaling, 
W85-04274 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF SOIL AND CROP 
SCIENCES. 

Erodibility of Strip-Mine Spoils, 


THAMES WATER AUTHORITY (ENGLAND). 
NORTHERN DIV. 
Water Resources of the Thames Basin: Quantita- 
tive and Qualitative Aspects, 
W85-03881 6B 


Sampling to Meet Water Quality Standards, 
W85-03882 SF 


Leakage Investigations in Hounslow, 
W85-03884 3D 


THAYER SCHOOL OF ENGINEERING, 
HANOVER, NH. 
Mass Conservation in Finite Element Ground- 
water Models, 
W85-04162 2F 


THESSALONIKI UNIV., SALONIKA 
(GREECE). DEPT. OF GEOLOGY AND 
PALAEONTOLOGY. 
Effective Infiltration into Greek Karst (Infiltra- 
tion Efficace Dans Le Karst Hellenique), 
W85-04282 2F 


THESSALONIKI UNIV., SALONIKA 
(GREECE). LAB. OF HYDRAULICS AND 
HYDRAULIC WORKS. 

Analytical Treatment of Unsteady Horizontal 
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THESSALONIKI UNIV., SALONIKA 
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Periodic Recharge to Finite Aquifiers from Rec- 
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TIPPETTS-ABBETT-MCCARTHY-STRATTON, 
NEW YORK. 

Rehabilitation of the Delta Dam, 
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Water Surface Profile of Stream with Side Over- 
flow, 
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Centrifuge Model Tests on Bearing Capacity of 
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TOKYO INST. OF TECH. (JAPAN). 
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Change in Microbial Numbers During Thermo- 
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erence to CO2 Evolution Rate, 
W85-04259 SE 


Characteristics of Mesophilic Bacteria Isolated 
during Thermophilic Composting of Sewage 
Sludge, 

W85-04260 5E 


TONGASS NATIONAL FOREST, 
KETCHIKAN 


’ 
Non-Explosive Demolition of Rock to Improve 
Fish Habitat, 
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TORAY INDUSTRIES, INC., OTSU (JAPAN). 
Reaction Kinetics of Sodium Bisulfite and Dis- 
solved Oxygen in Seawater and Their Applica- 
tions to Seawater Reverse Osmosis, 
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TORONTO UNIV. (ONTARIO). INST. FOR 
ENVIRONMENTAL STUDIES. 
pH-Related Changes in Attached Algal Commu- 
nities of Softwater Lakes, 
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HYDRAULIC AND SANITARY 
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Survival and Detection of Bacteroides spp., Pro- 
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and C in the Water of a Freshwater Lake, 
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Organic Activators and Inhibitors of Algal 
Growth in Water of a Eutrophic Shallow Lake, 
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Equilibrium Approaches to Natural Water Sys- 
tems - Part 4; Determination of Alkalinity of 
Organic Bases in an Anoxic Hypolimnetic Lake 
Water, 
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Numerical Three-Dimensional Free Surface Cir- 
culation Model for the South Biscayne Bay, 
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BARCELONA (SPAIN). FACULTY OF 
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Short-term Cadmium Effects on Gill Tissue Me- 

tabolism, 
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Aerobic and Anaerobic Intermediate Storage of 
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Finite Element Solutions for Mass Oscillations in 
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Lysis as a Factor in Sludge Flocculation, 
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UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
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UNIVERSITY OF SOUTHERN CALIFORNIA, 
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Nitrate-Nitrite Mixture, 
W85-04239 2K 
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Scattering and Absorption of Light in Onondaga 
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Economic Considerations of Deficit Irrigation, 
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Salt Flats, 
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Some Properties of Mucilage Polysaccharides 
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Rationalization of the Burkersdorf Drinking- 
Water-Treatment Facility (Rationalisierung der 
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VETERANS ADMINISTRATION MEDICAL 
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Ecology of Legionella pneumophila within 
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Sulfate Reduction in Freshwater Sediments Re- 
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BIOLOGY. 
Occurrence of Polychlorinated Biphenyls 
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VSESOYUZNYI GIDROPROEKTNO- 
IZYSKATEL’SKII I NAUCHNO- 
ISSLEDOVATEL’SKII INST. ’GIDROPROEKT’, 
MOSCOW (USSR). 
Multipurpose Use and Protection of Water Re- 
sources in Power Complexes Including Nuclear 
Power Stations, 
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VSESOYUZNYI NAUCHNO- 
ISSLEDOVATEL’SKII INST. 
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INZHENERNOI GIDROGEOLOGII, MOSCOW 
(USSR). 

Using Poor Quality Rock Materials for Dam 

Building, 

W85-04029 8E 





WASHINGTON SUBURBAN SANITARY 
COMMISSION, HYA' MD. 
INFILTRATION AND INFLOW EVALUATION 
AND CONTROL DIV. 
Recent Observations and New Developments in 
the Calibration of Open Channel Wastewater 
Monitors, 
W85-03871 7B 


WASHINGTON UNIV., SEATTLE. SCHOOL 
OF OCEANOGRAPHY. 
Persistent Blooms of Surf Diatoms (Bacillario- 
phyceae) along the Pacific Coast, USA. III. Re- 
lationships Between Diatom Populations and 
Environmental Variables along Oregon and 
Washington Beaches (1977 and 1978), 
W85-03839 2L 


Effects of Sediment Transport on Deposit Feed- 


ing: Scaling Arguments, 
W85-03875 2J 


Organic Matter Diagenesis in Freshwater Sedi- 
ments: The Alkalinity and Total CO2 Balance 
and Methane Production in the Sediments of 
Lake Washington, 

W85-03876 2H 


WASTE WATER AND LAND, INC., FORT 
COLLINS, CO. 
Nonsteady Three-Phase Immiscible Fluid Distri- 
bution in Porous Media, 
W85-03995 5B 


WATER RESEARCH CENTRE, STEVENAGE 
(ENGLAND). 
Recirculation of Leachate as a Landfill Manage- 
ment Option: Benefits and Operational Prob- 


lems, 
W85-03768 5G 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 

Uncertainty Analysis of a Delineated Flood- 

plain, 

W85-04041 2E 
WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 

Geochemical Evolution of Groundwater in Se- 


quences of Sedimentary Rocks, 
W85-04269 2K 


WATERLOOPKUNDIG LAB, TE DELFT 


Sediment Transport, Part II: Suspended Load 
Transport, 
W85-03780 yy 


Sediment Transport, Part III: Bed Forms and 
Alluvial Roughness, 
W85-03786 2J 


WATERLOOPKUNDIG LAB, TE DELFT, 
WAGENINGEN (NETHERLANDS). 
WAGENINGEN BRANCH. 

V-Shaped Short-Crested Weir With Semicircu- 

lar Cross Section, 

W85-03815 7B 


WEIDLINGER ASSOCIATES, MENLO PARK, 
CA, 
Slope Reliability and Response Surface Method, 
W85-04384 8D 


WELSH WATER AUTHORITY, NEWPORT 
(WALES). 
Trihalomethanes in Some Treated Waters in SE 
Wales, 
W85-04336 5F 


WESSEX WATER AUTHORITY, BRISTOL 
(ENGLAND). 
Protection of Groundwater in Relation to Waste 
Disposal in Wessex Water Authority, 
W85-03766 SE 


ZIMPRO, INC., ROTHSCHILD, WI. 


WEST VIRGINIA UNIV., MORGANTOWN. 
DEPT. OF BIOLOGY. 
Influence of Wetlands and Coal Mining on 
Stream Water Chemistry, 
W85-04011 


Characteristics and Frequency of Cool-water 
Areas in a Western Washington Stream, 
W85-04315 2H 


WEYERHAEUSER CO., ROTHSCHILD, WI. 
Design, Start-up and Operation of a Low Pres- 
sure Wet Air Sludge Oxidation Unit, 

W85-04234 5D 


WISCONSIN UNIV.-MADISON, WATER 
CHEMISTRY LAB. 
Arsenic and Antimony in Geothermal Waters of 
Yellowstone National Park, Wyoming, USA, 
W85-04370 2K 


WISCONSIN UNIV.-MILWAUKEE, 
Aquatic Ecotoxicology, 
W85-04077 


WORCESTER POLYTECHNIC INST., 

HOLDEN, MA. ALDEN RESEARCH LABS. 
Scale Effects in Pump Sump Models, 
W85-03775 


WRIGHT-MCLAUGHLIN ENGINEERS, 
DENVER, CO. 
Examination of Recent Field Data on Stream 
Reaeration, 
W85-03808 2E 


WYOMING GAME AND FISH DEPT., 
CHEYENNE. 


Relative Bias of Several Fisheries Instream Flow 
Methods, 
W85-03835 2E 


WYOMING UNIV., LARAMIE, DEPT. OF 
ATMOSPHERIC SCIENCE, 
Cloud Physics Studies in the SCPP, 1982-1983, 
W85-04214 3 


Seeding Effects in Non-Convective Clouds of 
the SCPP, 
W85-04215 3B 


Wintertime Orographic Storms over the Sierra, 
Part II, The Precipitation Process, 
W85-04216 3B 


YOKOHAMA NATIONAL UNIV. (JAPAN). 
Recovery of Acid from Wastewater by Electro- 
dialysis, 

W85-03977 5D 


YORKSHIRE WATER AUTHORITY 
(ENGLAND). 
Design and Development of the Flood Storage 
and Amenity Reservoirs of the Rother Valley 
Country Park, 
'W85-03883 4A 


Development of a Comprehensive Sampling 
Programme for Yorkshire Water Authority, 
W85-03885 SF 


Polyelectrolyte Conditioning 
Sewage Sludge, 
W85-04005 SE 


of Sheffield 


ZIMPRO, INC., ROTHSCHILD, WIL. 
Bench-Scale Treatment of Lurgi Gasifier and H- 
Coal Wastewaters by the PACT System, 
W85-04037 5D 
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NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and 
Mexico please use this price schedule; other 
addressees, write for Folder PR-360-4. 
MICROFICHE £01 $6.50 TO! $125.00 
AQ}... $4.50 202 7.50 102 140.00 
WATER CYCLE PAPER COPY £03 9.50 103 240.00 
A02 7.00 £04 11.50 104 320.00 
A03 8.50 £05 13.50 105 400.00 
WATER SUPPLY AUGMENTATION ee nn 


A0S 11.50 £07 17.50 107 530.00 
AND CONSERVATION A06 13.00 £08 19.50 108 595.00 


AO7....... 14.50 £09 71.50 109 660.00 
A08 ...... 16.00 £10 23.50 T10 725.00 
WATER QUANTITY MANAGEMENT A09 17.50 ay 25.50 mM 790.00 
AND CONTROL AO... 19.00 £12 28.50 112 855.00 
ALL .....20.50 E13 31.50 113 920.00 
AN?2.........22.00 E14 34.50 114 985.00 


WATER QUALITY MANAGEMENT Al3 23.50 E15 37.50 115 1,050.00 


Al4...... 25.00 E16 40.50 116 1,115.00 
AND PROTECTION AIS... 2650 £17 43.50 W7 1,180.00 


Alb 28.00 E18 46.50 118 1,245.00 
All 29.50 E19 51.50 119 1,310.00 
Al 31.00 £20 61.50 199 _ 
WATER RESOURCES PLANNING A190. 3050 £99 2 
A20 34.00 
A2\ 35.50 NO} 40.00 
A22 37.00 NO? 40.00 
RE A23......38.50 
SOURCES DATA A24 40.00 “Add $1.50 for each additional 25 
AIS 41.50 page increment, or portion thereof 
A99 ‘ **Contact NTIS for price quote 


ENGINEERING WORKS PRICES EFFECTIVE JANUARY 1, 1985 


NATURE OF WATER 


SS3NISNE TVIDIZ40 
LOLZZ_ WA ‘pleyBuuds 


peoy je@Aoy 40g G8Z7S 


O0ES ‘@SN a}eALg 404 Ayeued 
@DIAIOG UOHEWIOJU] JeDIUYyYIe, jEUOHeN 


JOY¥3SWWOO JO LNAIWLYVd30 ‘SN 


Vv 
qaaZ NW OO€ 
sTv1Iags 
pe Ww AINO 








tw soaga 





T0 
TIsA08IT 


MANPOWER, GRANTS, AND 
FACILITIES 


c= 
fo *) 
~ 
co 
oO 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 


SUBJECT INDEX 


AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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